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1.0 INTRODUCTION

The following Explosive Gas Monitoring Plan (EGMP) has been developed for the evaluation of
subsurface landfill gas migration at the West Lake Landfill Superfund Site, Operable Unit 2,
specifically the Inactive Sanitary Landfill (ISL) sub-unit. This EGMP has been compiled in
accordance with Missouri Department of Natural Resources (MDNR) regulations in effect at the
time the landfill ceased accepting waste. In addition, the general framework of this EGMP
includes items recommended for evaluation of subsurface landfill gas migration established in

published U.S. Environmental Protection Agency (EPA) guidance.*

The ISL is subject to regulation under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA). The Record of Decision (ROD) for Operable Unit 2,
including the ISL sub-unit, was issued in July 2008. The requirements for landfill gas migration
monitoring and control in 10 CSR 80-3.010(14) (2008) are considered relevant and appropriate
requirements as set forth in the ROD, and therefore serve as the primary regulatory basis for this
EGMP. These regulations are provided in Appendix A in addition to landfill gas sampling
guidance published by the MDNR.

A general Site location map is illustrated on Figure 1. Operable Unit 2 is divided generally into
three specific disposal sub-units. These include:

e Closed Demolition Landfill (CDL);
e Former Active Sanitary Landfill (a.k.a. Bridgeton Landfill); and,
e Inactive Sanitary Landfill (ISL).

ISL limits are illustrated on Figure 2 and are the focus of the EGMP. A general diagram of the
entire site and spatial relationship of each sub-unit is illustrated on Figure 3-5, which was obtained

from remedial investigation reports associated with other portions of the Site?. Each sub-unit is

1 Guidance for Evaluating Landfill Gas Emissions from Closed or Abandoned Facilities, EPA-600/R-05/123a,
September 2005.
2 Remedial Investigation Addendum, West Lake Landfill Operable Unit 1, Engineering Management Support, Inc.,
January 25, 2018.
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believed to be separated by natural geologic materials that remained in place during placement of

waste in the various units or during excavation associated hard rock quarrying operations.

The ISL is located in the western portion of the Site, southwest of the CDL and west of the
Bridgeton Landfill. Historic records indicate that the wastes disposed of in the ISL consist

primarily of municipal sanitary wastes.

Data collected during the Operable Unit 2 Remedial Investigation (RI) indicated that a Remedial
Action (RA) was warranted for the ISL. Accordingly, a Feasibility Study (FS) was prepared to
evaluate the appropriate RA for the ISL under CERCLA. This included requirements for
evaluation of potential landfill gas migration. This EGMP has been prepared in response to this

requirement.
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2.0 SITE ENVIRONS AND GAS MIGRATION MONITORING NETWORK

The entire West Lake Landfill Superfund Site consists of approximately 200-acres located within
the City of Bridgeton, St. Louis County. The formal site address is 13570 St. Charles Rock Road.
The Site is bounded on the north by St. Charles Rock Road and on the east by Taussig Road and
agricultural land. Old St. Charles Rock Road borders the southern and western portions of the
Site. Property north of the Site (across St. Charles Rock Road) is moderately developed with
commercial retail and industrial operations. The property northeast of the Site is also developed
for commercial uses. The property south of the Site is currently experiencing significant
commercial development. The Earth City Industrial Park is adjacent to the Site on the west. The

Site is now almost completely surrounded by commercial/industrial properties.

2.1 Topographic Setting

The Site is located in the eastern edge of the Missouri River flood plain. The Missouri River is
located less than two miles west of the Site. The Site area is transitional between the alluvial flood
plain immediately to the west and the loessial bluffs 0.5 mile to the east. The edge of the alluvial
valley is oriented northeast to southwest through the center of the Site. Topography in the area is
gently rolling. However, the Site's topography has been significantly altered by quarry activities
in the eastern portion (Bridgeton Landfill) and placement of mine spoils (unused quarry rock) and

landfilled materials in the western portion in which the ISL is located.

2.2 History of Waste Placement

The ISL, CDL and Bridgeton Landfill operating history is complex and includes numerous and
specific disposal authorizations. A detailed discussion of these initial and subsequent waste
disposal activities are documented in prior Site investigation reports.® Disposal authorizations for
the ISL were limited to municipal solid waste. Based on review of boring logs within the presumed

3 Refer to Section 3.3.1, Remedial Investigation Addendum, West Lake Landfill Operable Unit 1, Engineering
Management Support, Inc., January 25, 2018.
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limit of waste (Appendix B), materials encountered are consistent with operation as a sanitary
landfill.

Estimated waste boundaries are depicted on Figure 2%, Additional documentation of waste limits
will be completed during Remedial Design (RD) “Existing Conditions” investigation, expected to
be completed in August 2020. Unless these limits are modified via this field investigation or other
information gathered pursuant to the RD, the estimated limits identified in Figure 2 will be used
for development of this EGMP.

2.3 Radius of Evaluation

Consistent with conventional landfill gas migration assessments, and published EPA guidance®, a
1,000 foot radius from the presumed limit of waste is established within this EGMP for the purpose
of evaluating off-site receptors. Off-site structures assumed to currently be occupied, or structures
that can accommodate occupancy for periods of time exceeding one-hour or more, within
1,000 feet of the ISL boundary (currently assumed as the limit of waste) are illustrated on Figure
2. For the purpose of this EGMP, structures are defined as those having an enclosed occupancy
space. Facilities that are considered “open” or not enclosed are also identified for reference. Those
structures within the OU-2 Site boundary are not specifically identified as they are addressed in
the EGMP previously prepared for the Bridgeton Landfill.

2.4 Potential Explosive Gas Migration Pathways.

Within the western perimeter of the site, and within a 1,000 foot radius from the assumed limit of
waste in the ISL, potential subsurface pathways include a fiber optic system and embedded fence
posts associated with the facility perimeter fence. In addition, a sanitary sewer parallels Old St.
Charles Rock Road which services leachate discharge from the Bridgeton Landfill. It is noted that
the location of this infrastructure is being formally documented by the Remedial Design

4 For the purposes of this EGMP, estimated waste boundaries are assumed consistent with the site boundary
established in the Remedial Design Work Plan previously issued for the facility.

5 Guidance for Evaluating Landfill Gas Emissions from Closed or Abandoned Facilities, EPA-600/R-05/123a,
September 2005.
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investigation (RD) via an “Existing Conditions” investigation, expected to be completed in August
2020.

Both the fiber optic and sanitary sewer are categorized as linear infrastructure that may intercept
and transmit landfill gas to occupied structures via service entrances. However, within the
1,000 radius of the Site, no buildings that do not currently include gas alarms are known to have

service entrances associated with these utilities.

2.5 Other Potential Sources of Explosive Gas.

Other potential sources of explosive gas at the facility are primarily associated with the adjacent
Bridgeton Landfill. In addition, based on regional geology, the potential for lenses of buried
naturally occurring organic materials associated with alluvial events cannot be discounted as

potential sources of explosive gas.

2.6 Hydrogeologic and Geological Information.

The regional direction of groundwater flow is in a generally northern direction within the Missouri
River alluvial valley, parallel or subparallel to the river alignment. The RI data indicate very flat
gradients in the water table of the alluvial aquifer near the ISL. Groundwater characterization
specific to the ISL, including evaluation of groundwater gradients, will be completed following

investigation of Operable Unit 3.

The western portion of the ISL is also bounded by a flood control canal operated by the Earth City
Levee District. Groundwater elevations under the ISL are expected to vary in response to canal
water elevation and to a lesser extent, groundwater and leachate withdrawal via pumping well
K-128, located at the southeast margin of the ISL (Figure 2). The primary importance of this
interaction is potential variation in groundwater elevations within probable gas migration
zones. Such fluctuation may alter gas migration patterns temporally, and thus must be considered

in the placement and specifically depth of gas monitoring wells.
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Based on review of stormwater application requirements set forth by the Earth City Levee District,
stormwater canals are designed with a normal water surface elevation of 433.0 (Earth City Levee
District datum). Various aerial surveys generally confirm the water surface resides at this
elevation. Therefore, under the assumption of direct communication between the canal and
alluvial deposits underlying the ISL, canal water surface elevations are assumed to impart
significant influence on the depth of the unsaturated zone available for gas migration along the

western perimeter of the ISL.

2.6.1 Natural Site Characteristics that May Act as Natural Impervious Boundaries to Gas

Migration or Allow Natural Venting of Gas.

As previously indicated, groundwater elevations under and along the perimeter of the ISL are
expected to vary in response to canal water elevation and to a lesser extent, leachate withdrawal
from the pumping well K-128 (Figure 2). In terms of site characteristics that may influence gas
migration, this interaction is deemed as the most significant with respect to factors that may

influence the unsaturated zones available for gas migration.

In addition to groundwater, the perimeter berm present along the western boundary of the ISL may
also impact gas migration. At this time, the composition of this berm is not known, but will be
defined through the course of ISL RD investigations (anticipated to be completed the third quarter
of 2020). If this berm is comprised of low permeability soils and was properly constructed as a
gas and/or leachate migration barrier, it will represent an additional barrier to gas migration.
However, characterization of this berm is not expected to significantly alter the proposed

placement of gas migration monitoring wells identified in this EGMP.

2.6.2 Potential Explosive Gas Migration Pathways and Their Associated Explosive Gas

Hazard.

The primary explosive gas migration pathway identified in this EGMP consists of the alluvial

deposits underlying and surrounding the ISL, principally those on the western perimeter of the site.
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As these deposits are expected to be highly variable in terms of gas transmissivity potential and
may also vary in spatial terms, the principal concern regarding gas migration monitoring is
adequate coverage of potential transmission pathways including potentially discrete zones of
migration that may occur within complex and highly variable alluvial deposits.

In addition to these alluvial deposits, two utility corridors including fiber optic and a sanitary sewer
run parallel to Old St. Charles Rock Road on the western perimeter of the ISL. Each represents a
potential migration pathway. However, as gas must migrate through alluvial deposits prior to
reaching these utility corridors, the alluvial deposits are considered as the primary migration

pathway.

2.7 ldentification of Other Sources of Explosive Gases.

As the ISL is located at a facility with multiple waste disposal units, there is potential for migration
of explosive gas emanating from the Bridgeton Landfill through or around the ISL toward the
proposed ISL monitoring network. At this time, significant direct communication between waste
disposal units in terms of gas migration is not anticipated. While this assumption has not been
formally confirmed based on completed site investigations, ongoing or proposed facility-wide
investigations will further the understanding of potential communication between disposal units
and relevant findings may be amended to this EGMP if significant to ISL gas migration

monitoring.

In addition, due to the presence of a significant gas extraction system within the Bridgeton Landfill,
the potential for gas migration from the Bridgeton Landfill to the proposed ISL monitoring system
is deemed remote at this time. The potential for gas generation from isolated zones of naturally
occurring organic materials deposited during formation of the alluvial deposits underlying the ISL

must also be considered.
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2.8 Geologic Cross Sections and Potential Natural Pathways.

The RI previously completed for Operable Unit 1 (OU-1) at the Site included development of
geologic cross-sections that traverse the ISL. These cross-sections provide considerable insight

into the position of the ISL relative to regional geology and adjacent waste disposal units®.

In general, the ISL is located over an alluvial plain, incised within a limestone bedrock formation.
These alluvial deposits vary in thickness and exceed 100 feet at some locations. The current
interpretation of the ISL relative to underlying and surrounding geology is that of a surface or
“area” fill. Based on this interpretation, waste materials were placed directly on alluvial deposits

(or mine spoil) with no significant excavation below prevailing ground surface.

Figure 5-14 presented in the OU-1 RI Addendum (Appendix C) indicates the base of ISL refuse
rests in the range of 430 to 460 feet (site datum). As a means to further refine base grade, various
borings advanced either within or adjacent to the ISL were also examined to determine ISL base
grade. Borings noting waste content and relevant elevation data are summarized in Table 1.
Borings associated with the ISL that were reviewed and associated well installation logs (as

applicable) are provided in Appendix B.

TABLE 1
ESTIMATED BASE OF WASTE
_ SJ?;J;;S Depth to Estimated
Boring ID ) Base of Base of Comments
Elevation
(fmsl) Waste Waste
PZ-205AS 454.3 28 426.3 Waste
PZ-107SS 462.6 28 434.6 Waste
LR-105 484.2 36 448.2 Waste
LR-103 460.1 33 427.1 Decayed Vegetation
LR-102 512.0 76 436 Waste
LR-101 500.2 54.7 445.5 Waste
LR-100 467.2 27 440.2 Waste

6 Remedial Investigation Addendum, West Lake Landfill, Operable Unit 1, Engineering Management Support, Inc.,
January 25, 2018.
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Based on this boring data, an approximate base of waste may be established at elevation 425 fmsl.
Correlating this boring data to normal water surface elevations recorded for the Levee District
canal (433.0 per Earth City Levee District datum), the lower 8 to 10 feet of waste within the ISL
could potentially be saturated. If this condition does occur, it may retard to some extent, both gas

generation and migration within the lower portion of the waste column.

2.9 Discussion of Site Construction Details Including the Type and Characteristics of the
Liner (if any), Type and Characteristics of Final Cover, and an Evaluation of Existing Cover

Conditions.

No bottom or sidewall liners are known to have been placed within the ISL. The cover system
placed following cessation of waste receipt appears to be a general soil or clay cap and was not
certified. Cap thickness and engineering properties are currently under evaluation in accordance
with the Remedial Design Work Plan (RDWP) and this evaluation is anticipated to be complete in
the third quarter of 2020. Should existing cap characteristics be altered during RD or RA activities,
impacts to potential gas migration will be reevaluated at that time.

2.10 Description of any Existing and Operating Gas Extraction or Gas Venting System.

No existing gas collection or venting system is present at the ISL. As previously indicated, an
extensive active gas collection system is operating at the adjacent Bridgeton Landfill. The impact
of the adjacent gas collection system on migration patterns within the ISL has not been defined.
However as the potential gas migration monitoring zone is on the western perimeter of the ISL,
minimal impact from the Bridgeton Landfill active gas collection system is expected to occur.

2.11 Description of Any Existing Explosive Gas Monitoring System and an Evaluation of its

Effectiveness.

No existing monitoring system is in operation at the ISL. A comprehensive monitoring program
is active at the neighboring Bridgeton Landfill. To date, this Bridgeton Landfill EGMP has been
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deemed effective at detecting gas migration from the Bridgeton Landfill, and mitigating off-site

impacts to occupied structures or associated properties.

2.12 Review of Explosive Gas Generation Potential.

In general, prior investigation of the Site concluded that gas generation potential is “low” due to
the relative age of refuse as well as “closed” conditions. As indicated in Section 5.3 and 12.2 of
the ROD”

“Landfill gas characterization of the Inactive Sanitary Landfill was accomplished
using various measurement techniques. Air monitoring of the breathing zone
conducted during 49 borings did not show appreciable impacts from landfill gas.
Active gas venting was not observed. Direct measurements of landfill gas were made
along the crest of the landfill. Measurements along the western perimeter were also
taken. Sporadic impacts from combustible gas emissions and volatile organic
compounds (VOCs) were observed.”

“Landfill gas characterization of the Inactive Sanitary Landfill indicated the sporadic
presence of decomposition gases and organic vapors. Typically, gas generation in
municipal solid waste increases for the first five or six years after placement in the
landfill and then declines thereafter. Because the landfill has been inactive for
30 years, decomposition gas generation is relatively low and expected to decline.
However, even at low generation rates, placement of the landfill cover creates the
potential for gases to be trapped and accumulate under the cover. To prevent pressure
build up under the landfill cover and/or lateral migration, gas control systems may be
required. Gas control measures may involve passive venting or active collection. The
need for and nature of gas control measures will be evaluated and defined as part of
the RD.”

(Refer to Sections 5.3, 9.2, 12.2 and 13.2 of the ROD for additional discussion on gas
generation assessments conducted during prior Site investigations.)

Based on the results of these prior investigations as well as ongoing investigations at the ISL and
adjacent sites, data collected to date suggest that gas generation potential remains “low”.

2.13 Review and Summary of Historical Records Pertaining to Explosive Gas Investigations.

As indicated in the ROD, investigation of explosive gas was generally related to, or coordinated

with various intrusive investigations conducted for the purposes of initial site characterization. As
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indicated in Section 2.12, limited gas generation (and therefore limited gas migration) potential
was inferred through observation of both surface and subsurface Site conditions. Refer to
Sections 5.3, 9.2, 12.2 and 13.2 of the ROD for additional information on these historical

investigations.

2.14 Discussion of the Latest Explosive Gas Investigation for this Site.

As indicated in the ROD, the OU-2 RI was conducted to characterize affected media associated
with the CDL, Bridgeton Landfill and the ISL. The RI included studies of the physical and
biological characteristics, hydrogeologic characteristics, sources of contamination, surface and
sediment quality, and air quality. Source characterization activities conducted for the ISL included
landfill gas and leachate characterization. The findings of this characterization related to ISL

landfill gas are briefly summarized below.

The landfill gas characterization of the ISL was accomplished using various measurement
techniques. Air monitoring of the worker breathing zones conducted during advancement of
49 borings did not show appreciable impacts from landfill gas. Active gas venting was not
observed. Direct measurements of landfill gas were made along the crest of the landfill.
Measurements along the western perimeter were also taken. Sporadic impacts from combustible
gas emissions and volatile organic compounds (VOCSs) were observed.

In addition to findings documented during the RI, a site reconnaissance was conducted in
March 2020 by CEC personnel and various site representatives. This reconnaissance included a
walking tour of the landfill cap, site perimeter and various potential gas venting locations such as
surface water ditches, cap transition areas and the entire western perimeter of the landfill. During
this activity, no observed evidence of surficial gas migration was recorded which is consistent with

findings of the RI conducted approximately 15 years prior.
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2.15 Proposed Explosive Gas Monitoring System

2.15.1 Proposed Permanent Monitor and/or Punch Bar Station Locations, Depths, Screen

Intervals, and Identification Designations.

The proposed permanent monitor system is illustrated on Figure 2. The system includes
six dedicated gas monitoring wells, advanced to elevation 425 (fmsl) which is equivalent to the
maximum estimated depth of the base of waste within the ISL. Should ongoing field investigations
determine an alternate estimated base of waste, installation of supplemental wells or screened

intervals may be evaluated at that time.

As the ISL is bounded by waste disposal facilities on the south, east and northern perimeters, only
the western and southwestern perimeter is currently identified for permanent gas monitor
placement at this time. Based on monitoring results obtained in these locations, the need for
additional on-site or off-site monitoring wells will be evaluated as a component of required
contingency monitoring plans (see Section 2.18).

The proposed gas monitoring wells are spaced at a maximum distance of 500 feet. Well depth,
based on the ground surface elevations (approximate elevation is 450 fmsl) adjacent to the western
perimeter of the ISL is approximately 25 feet.

Due to the expected heterogeneity of alluvial deposits within the proposed monitoring zone, each
well will be screened continuously from 5 feet below ground surface to elevation 425 fmsl. The
upper 5 feet will consist of a well bore seal and concrete anchor for well protective casings.

In consideration of the importance of groundwater levels relative to potential gas migration, each
well will be fitted with a slip cap, thereby facilitating routine water level measurements. Each slip
cap is also configured with a quick connect type fitting, thereby allowing measurement of well gas
pressures and gas composition in a “sealed” configuration. The order of data collection will be of
some level of importance given this well configuration and will be discussed in greater detail in
Section 2.17.
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2.15.2 Proposed Punch Bar or Temporary Monitors.

At this time, no punch bar monitoring stations or similar “temporary” monitoring facilities are
proposed. Should gas migration be positively identified in the permanent well network, the

addition of temporary monitoring stations will be evaluated at that time.

2.15.3 Proposed In-building Combustible Gas Alarms and Monitoring

At this time, only one occupied structure is located within 1,000 feet of the estimated limits of
waste placement that does not currently utilize gas alarms. As this structure is located on the
western side of the Earth City Levee Canal, no in-building alarms are currently installed or
proposed for installation at this location. Should any positive detections of landfill gas above
applicable thresholds in the permanent monitoring network be observed, evaluation of the need for
in-building alarms will be conducted in accordance with contingency monitoring protocol set forth
in Section 2.18.

2.16 Methods of Construction or Specifications for the Monitoring System.

Specifications related to permanent well installation are provided in Appendix D.

2.17 Explosive Gas Monitoring, Sampling and Reporting Procedures.

2.17.1 Monitoring Frequency.

In accordance with schedules associated with the OU-2 RDWP, the following monitoring schedule

has been established for the permanent gas well network.

o Weekly — January 8, 2021 through February 16, 2021,
e Monthly — March 19, 2021 through July 4, 2021; and,
e Quarterly — July 21, 2021 through end of the established post closure monitoring period.
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2.17.2 Parameters to be Monitored Including Detailed Step-by-Step Instructions of the

Proper Procedures to be Utilized in Conducting Monitoring.

The following parameters shall be monitored at all permanent and temporary monitoring locations,

as noted, in the following order:

e Gas pressure in the permanent monitoring well.

¢ Initial combustible gas concentration in percent methane by volume (the monitoring well
should not be vented prior to measuring the concentration of combustible gas).

e Water level in the permanent well.

e Ambient barometric pressure.

e Ambient air temperature.

e Observed weather conditions (sunny, overcast, recent precipitation, snow cover, etc.).
e Observations related to potential gas generation (odors, distressed vegetation, etc.).

Note: The monitoring equipment shall have a detection limit below twenty-five percent of
the lower explosive limit. For the purposes of this EGMP "initial" means immediately after
the gas pressure measurement so as not to inadvertently vent the monitor.

2.17.3 Data Reporting.

Results of this monitoring shall be transmitted to U.S. EPA at least quarterly within the framework
of CERCLA monthly status/progress reports. MDNR will be provided copies via electronic
submission. Both U.S. EPA and MDNR monitoring reports will be provided in a format and
manner as prescribed by MDNR per current data reporting procedures.

2.18 Contingency Procedures.

2.18.1 Relevant Contingency Thresholds.

The established threshold for implementation of contingency procedures are established as

follows. Note that thresholds apply to current conditions at the site, and also extend to future
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conditions including the installation of any buildings, enclosures or similar potentially occupied

structures that may be required as a component of the RA activities:

e Twenty-five percent (25%) of the lower explosive limit (LEL) or one and one quarter
percent (1.25%) by volume for methane in buildings on the Bridgeton Landfill property (if
located in the future); and

e Fifty percent (50%) of the LEL or two and one-half percent (2.5%) by volume for methane
in the soil at the property boundary of the ISL.

Contingency procedures will consist of the following:

e If methane gas levels exceeding the limits specified in this EGMP, Bridgeton Landfill, LLC
shall:

o0 Immediately evaluate the potential for methane accumulation in on-site and off-site
buildings;

0 Immediately evaluate measures to reduce methane concentrations at monitored
property boundaries to below compliance levels;

o0 Notify U.S. EPA and MDNR and immediately take all necessary steps to ensure
protection of public health and safety including;

=  Within 7 days of detection, submit to U.S. EPA and MDNR a report
describing the steps taken to protect public health and safety;

= Within 60 days of detection, submit to U.S. EPA and MDNR for approval
a remediation plan designed by a professional engineer for the methane gas
releases;

= Remediation plans shall describe the nature and extent of the problem and
the proposed remedy. The plan shall be implemented upon departmental
approval; and

= U.S. EPA or MDNR may establish alternative schedules reports and
remediation plans for demonstrating compliance per 10 CSR
80-3.010(14)(E).

0 When results of monitoring in on-site or off-site structures indicate levels in excess
of those specified, immediate and appropriate action shall be taken to mitigate the
effects of landfill gas accumulation in those structures until a permanent
remediation is completed. Actions which must be undertaken include:

e Notification of the fire department or other appropriate local public safety
authorities. These include:

0 Bridgeton Fire and Police Department - 911
o0 Missouri Emergency Response Unit - (573) 634-2436
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o0 MDNR Solid Waste Management Program - (573) 751-5401
0 St. Louis County Department of Public Health - (314) 615-4116
¢ Notification of adjacent property owners and/or occupants;

e Ventilation of any confined spaces that may trap decomposition gases or the
installation of alarm systems in any confined spaces that may trap
decomposition gases; and

e Establishment of a temporary methane monitoring program in affected
structures.

2.18.2 Contingency Monitoring
Contingency monitoring shall continue at no less than a weekly frequency until observation of four

consecutive monitoring events indicating compliance with applicable gas thresholds. These four

consecutive events shall be undertaken over a period of not less than two weeks.

Civil & Environmental Consultants, Inc. -16- CEC Project 191-750
July 2020
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Division 80—Solid Waste Management

m 10 CSR 80-3—NATURAL RESOURCES

obtained from the local pollution control
agency. The operating procedures and loca-
tion for burning practices shall be submitted
to the department for review and written
approval. Burning at the sanitary landfill shall
be conducted in accordance with Chapter
643, RSMo, the corresponding rules, the
terms conditions, or both, of the plans, per-
mit, or both, and all local requirements.

(14) Gas Control.

(A) Requirement. Decomposition gases
generated within the sanitary landfill shall be
controlled on-site, as necessary, to avoid pos-
ing a hazard to the environment or to public
health and the safety of occupants of adjacent
property.

(B) Satisfactory Compliance—Design.

1. Plans shall contain a monitoring pro-
gram capable of detecting decomposition gas
migration.

A. The monitoring program must
specify the type of monitoring and be based
on—

(I) Soil conditions;

(II) The hydrogeologic and topo-
graphic conditions surrounding the facility;
and

(IIT) The location of facility struc-
tures, property boundaries, and off-site fea-
tures.

B. The monitoring program described
in the plans must include:

(I) A written description of the
monitoring system, including spacing of
monitoring locations and frequency of moni-
toring;

(II) The results of any gas assess-
ment that has been performed;

(IIT) The location of all gas moni-
toring wells shown on a plan sheet;

(IV) A drawing detailing the typical
gas monitoring well design;

(V) The design depths and bottom
elevations of the gas monitoring wells; and

(VI) Boring logs that support the
design gas monitoring well depths.

C. The gas monitoring specified in
the plans shall be performed at gas monitor-
ing wells. The monitoring program shall
specify how buildings on the landfill proper-
ty are to be monitored. Gas monitoring wells
shall be designed to monitor the unsaturated
soil and rock down to an elevation equal to
the bottom elevation of the landfill. Gas
monitoring wells shall be placed between the
landfill and off-site buildings and other fea-
tures that may be harmed by landfill gas or
may easily transmit gas from the landfill.
Gas monitoring well locations at the property
boundary shall not be more than five hundred
feet (500') apart unless the permittee can

show that the potential for gas migration is
low.

2. Plans shall assess the need for gas
control and indicate the location and design
of any vents, barriers or other control mea-
sure to be provided.

A. The gas control system shall be
constructed of materials that are chemically
resistant to the solid wastes managed in the
sanitary landfill and the gas expected to be
generated. These materials shall be specified
in the engineering report and the choice of
materials justified.

B. The gas control system shall be
constructed of materials that are of sufficient
strength and thickness to prevent collapse
under the pressures exerted by overlying sol-
id wastes, cover and by any equipment used
at the sanitary landfill. Overburden pressure
calculations, material specifications and sys-
tem installation procedures shall be included
in the engineering report.

C. Maintenance and repair options
shall be considered in the design and speci-
fied in the engineering report.

D. All applicable permits and
approvals necessary to comply with the
requirements of the Air Conservation Law
and rules promulgated shall be obtained from
the department.

E. The plan shall estimate the maxi-
mum anticipated rate of gas generation at the
disposal area and the length of time over
which it is anticipated to be generated. The
method by which these calculations are
arrived at shall also be included.

(C) Satisfactory Compliance—Operations.
1. Decomposition gases shall not be
allowed to migrate laterally from the sanitary
landfill to endanger public health and safety
or to pose a hazard to the environment. They
shall be controlled on-site, flared or vented to
the atmosphere directly through the cover,
cut-off trenches or ventilation systems in a
way that they do not accumulate in explosive
or toxic concentrations, especially within
structures. (Information on the limits of
flammability of gases is available in such ref-
erences as the Handbook of Chemistry and
Physics, 68th ed. Cleveland, Chemical Rub-
ber Publishing Co., 1987.)

2. Decomposition gases shall not be
allowed to concentrate above the following
levels:

A. Twenty-five percent (25%) of the
lower explosive limit (LEL) or one and one-
quarter percent (1.25%) by volume for
methane in buildings on the sanitary landfill
property; and

B. Fifty percent (50%) of the LEL or
two and one-half percent (2.5%) by volume

for methane in the soil at the property bound-
ary of the sanitary landfill.

3. For purposes of this section, lower
explosive limit (LEL) means the lowest per-
cent by volume of a mixture of explosive gas-
es in air that will propagate a flame at twen-
ty-five degrees Celsius (25°C) and atmo-
spheric pressure.

4. Owners/operators of all sanitary land-
fills shall implement a methane monitoring
program capable of detecting decomposition
gas migration in the most likely zone(s) of
migration, to ensure that the standards of
paragraph (14)(C)2. of this rule are met.
Methane monitoring shall be conducted at
least quarterly with equipment warranted by
the manufacturer to detect explosive gases
under the conditions the equipment is to be
used. Facilities shall submit the results of
this methane monitoring to the department at
least quarterly. The electronic submission of
methane monitoring data is required. This
submission shall be in a format and manner
as prescribed by the department.

5. If methane gas levels exceeding the
limits specified in paragraph (14)(C)2. of this
rule are detected, the owner/operator shall—

A. Notify the department and imme-
diately take all necessary steps to ensure pro-
tection of public health and safety which
include:

(I) When results of monitoring in
on-site or off-site structures indicate levels in
excess of those specified, the operator shall
take appropriate action to mitigate the effects
of landfill gas accumulation in those struc-
tures until a permanent remediation is com-
pleted. Actions which must be undertaken
include:

(a) Notification of the fire
department or other appropriate local public
safety authorities;

(b) Notification of adjacent prop-
erty owners and/or occupants;

(c) Ventilation of any confined
spaces that may trap decomposition gases or
the installation of alarm systems in any con-
fined spaces that may trap decomposition
gases; and

(d) Establishment of a temporary
methane monitoring program in affected
structures.

B. Within seven (7) days of detection,
submit to the department a report describing
the steps taken to protect public health and
safety;

C. Within sixty (60) days of detection,
submit to the department for approval a reme-
diation plan designed by a professional engi-
neer for the methane gas releases. A gas
control system shall be designed to—

14
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Chapter 3—Sanitary Landfill

10 CSR 80-3 m

(I) Prevent methane accumulation
in on-site and off-site buildings;

(IT) Reduce methane concentrations
at monitored property boundaries to below
compliance levels; and

(IIT) Reduce methane concentra-
tions off-site to below compliance levels;

D. Landfill gas corrective action
plans shall describe the nature and extent of
the problem and the proposed remedy. The
plan shall be implemented upon departmental
approval; and

E. The department may establish
alternative schedules for demonstrating com-
pliance with subparagraphs (14)(C)5.B. and
C. of this rule.

6. The sanitary landfill shall operate in
compliance with all applicable requirements
of Chapter 643, RSMo and corresponding
rules.

(15) Vectors.

(A) Requirements. Conditions shall be
maintained that are unfavorable for the har-
boring, feeding and breeding of vectors.

(B) Satisfactory Compliance—Design.
Plans shall include contingency programs for
vector control and the operator shall be pre-
pared at all times to implement those proce-
dures.

(C) Satisfactory Compliance—Operations.
Vector control contingency programs shall be
implemented when necessary to prevent or
rectify vector problems.

(16) Aesthetics.

(A) Requirement. The sanitary landfill
shall be designed and operated at all times in
an aesthetically acceptable manner.

(B) Satisfactory Compliance—Design.
Plans shall include an effective litter control
facility and operating program.

(C) Satisfactory Compliance—Operations.

1. Portable litter fences or other devices
shall be used in the immediate vicinity of the
working face and at other appropriate loca-
tions to control blowing litter. At the end of
each operating day, or more often as
required, litter shall be removed from the
fences and the ground and incorporated into
the cell being used. Alternatively, the litter
may be containerized for disposal on the next
operating day.

2. Solid wastes that are easily moved by
wind shall be covered, as necessary, to pre-
vent becoming airborne and scattered.

3. On-site vegetation should be cleared
only as necessary. Natural windbreaks, such
as green belts, should be maintained where
they will improve the appearance and opera-
tion of the sanitary landfill.

4. Salvage operations shall be conducted
in such a manner as to not detract from the
appearance of the sanitary landfill. Salvaged
materials shall be removed from the sanitary
landfill daily or stored in aesthetically accept-
able containers or enclosures.

(17) Cover.

(A) Requirement. Cover shall be applied to
minimize fire hazards, infiltration of precipi-
tation, odors and blowing litter; control gas
venting and vectors; discourage scavenging;
and provide a pleasing appearance.

(B) Satisfactory Compliance—Design. The
owner/operator shall prepare a written clo-
sure plan that describes the steps necessary to
close all sanitary landfill phases at any point
during the active life of the sanitary landfill in
accordance with the requirements of 10 CSR
80-2.030(4)(A). In addition, the final cover
requirements specified in the closure and
post-closure plans shall specify—

1. Cover sources, quantities and soil
classification (Unified Soil Classification
System or United States Department of Agri-
culture classification system);

2. The capability of the cover to perform
the functions listed in subsection (17)(A) of
this rule;

3. Surface grades and side slopes need-
ed to promote maximum runoff, without
excessive erosion, to minimize infiltration.
Final side slopes shall not exceed twenty-five
percent (25%) unless it has been demon-
strated in a detailed slope stability analysis
approved by the department that the slopes
can be constructed and maintained through-
out the entire operational life and post-clo-
sure period of the landfill.

4. Procedures to establish and maintain
vegetative growth to combat erosion and
improve appearance of idle and completed
areas. Procedures shall include seeding rate,
fertilizer rate, soil conditioning rate and pro-
visions for mulching;

5. Procedures to maintain a cover
integrity, for example, regrading and recover-
ing;

6. Methods for borrow areas to be
reclaimed so as to restore aesthetic qualities
and prevent excessive erosion;

7. The final slope of the top of the san-
itary landfill shall have a minimum slope of
five percent (5%); and

8. Shear failure analyses shall be includ-
ed where intermediate or final slopes exceed
twenty-five percent (25%). However, the
department will waive the analysis for slopes
of twenty-five percent (25%) or less, except
in seismic impact zones.

(C) Satisfactory Compliance—Operations.

1. Cover shall be applied by the end of
each operating day regardless of weather;
sources of cover, therefore, shall be accessi-
ble on all operating days. The thickness of the
compacted cover shall not be less than six
inches (6"). Sanitary landfills operating twen-
ty-four (24) hours per day shall incorporate
all solid waste into one (1) or more cells at
least every twenty-four (24) hours. Where a
liner and leachate collection system are in
place, an alternative daily cover may be
approved by the department on a site-specific
basis, if the owner/operator demonstrates that
the alternative material controls run-on,
runoff, disease vectors, fires, odors, blowing
litter and scavenging without presenting a
threat to human health and the environment.

2. Cover shall be increased to a total
thickness of at least one foot (1') of compact-
ed cover on filled areas of the sanitary land-
fill which are idle for more than sixty (60)
days.

3. No active, intermediate or final slope
shall exceed thirty-three and one-third per-
cent (33 1/3%).

4. As each phase of the sanitary landfill
is completed, a final cover system shall be
installed at portions of—

A. Existing sanitary landfills without
composite liners. This final cover shall con-
sist of at least two feet (2') of compacted clay
with a coefficient of permeability of 1 X 10
cm/sec or less and overlaid by at least one
foot (1') of soil capable of sustaining vegeta-
tive growth;

B. Sanitary landfills with composite
liners. This final cover shall consist of com-
ponent layers, in order from top to bottom, as
follows:

(I) Two feet (2') of soil capable of
sustaining vegetative growth;

(II) A drainage layer;

(II) A geomembrane liner at least
as thick as the geomembrane liner described
in subparagraph (10)(B)1.G.;

(IV) One foot (1') of compacted
clay with a coefficient of permeability of 1 X
107 cm/sec or less; and

C. The geomembrane liner shall be in
intimate contact with the underlying com-
pacted clay.

5. The installation of the final cover sys-
tems shall include provisions for slope stabil-
ity.

6. The department may approve the use
of an alternative final cover system provided
that the owner/operator can demonstrate to
the department that the alternative design will
be at least equivalent to the final cover system
described in paragraph (17)(C)3. of this rule.

Rebecca McDowell Cook
Secretary of State
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Sampling of Landfill Gas Monitoring Wells

@ ||

Technical Bulletin Division of Environmental Quality
9/1999 Solid Waste Management Program
Overview

This document was prepared by the Missouri Department of Natural Resources’ Solid \Waste
Management Program (SWMP) to provide guidance regarding the quarterly sampling of gas
monitoring wells as required by 10 CSR 80-3.010(14) and 10 CSR 80-4.010(14). This guidance
applies to all landfills that monitor for methane migration by means of gas monitoring wells.
Sampling results must be submitted at least quarterly to SWMP in an electronic format.

Sampling Equipment

Proper selection of sampling equipment is critical in obtaining true soil gas concentrations.
Explosimeter-type instruments are not appropriate for measuring methane in gas monitoring
wells, because the amount of oxygen which is present in the well may not be sufficient for the
sample to “burn.” These instruments will typically give false low readings when high concentra-
tions of methane are present.

It is recommended that instruments used to sample gas monitoring wells have an automatic
pump that has the ability to withdraw enough volume to bring a fresh sample of soil gas into the
well. It is also beneficial that the instrument reads both oxygen and methane concentrations.
Some instruments have the ability to read barometric pressure, which is also desirable.

Sampling Procedures
Step 1 - Make sure the instrument is properly calibrated. Prepare the instrument for sampling
by allowing it to properly warm up as directed by the manufacturer.

Step 2 - Connect the instrument to the well head and begin collecting a sample.

Step 3 - Continue collecting the sample until the reading stabilizes. A stable reading is one that
does not vary more than 0.5 percent by volume on the instrument’s scale.

Step 4 - A proper reading should have 2 percent oxygen by volume or less. If levels of oxygen
are higher, it may indicate that air is being drawn into the system giving a false reading of the true
soil gas concentrations. Possible explanations for this problem are:

A. The gas monitoring well seal has failed;

B. Well head connectors are leaking; or

C. A connection at the instrument is leaking.

When the problem is eliminated repeat Steps 1-3. If the problem cannot be corrected, record
those values and make sure that the problem is well documented in the report sent to the de-
partment.

PUB002053
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Step 5 - Record the stabilized reading including the oxygen concentration and barometric pres-
sure, if available.

Obtaining true soil gas concentrations from gas monitoring wells is dependent upon using a
consistent proven method. If you have problems using the sampling procedures described, you
should contact the department as soon as possible.

Sampling Times

Sampling times are almost as important as the procedure used to collect the sample. Proper
monitoring of the site should include sampling at those times when landfill gas is most likely to
migrate. Scientific evidence indicates that weather and soil conditions influence when gas will
migrate. For these reasons sampling should be considered when:

A. Barometric pressure is low and soils are saturated; or

B. When snow cover is just beginning to melt; or

C. The ground is frozen or ice covered.

Records

The Solid Waste Management Regulations require that reports on data collected from wells be

submitted to SWMP at least quarterly. The SWMP recommends that gas monitoring be con-

ducted during the months of February, May, August and November and that the results be
submitted within 30 days of sampling. The data must be submitted in electronic form. The
results submitted should contain:

1. The location of monitoring points.

2. Sample results obtained should include the date the sampling was performed and the baro-
metric pressure, if available. Methane measurements may be given as a percentage of the
total air volume or as a percentage of the Lower Explosive Limit (LEL). The following formula
can be used to convert a percentage of LEL into a percentage methane by volume:

% Methane (by volume) = LEL (%) + 20
3. The amount of time a well is pumped before a stabilized methane reading is taken.
4. The percent volume of O, (if the instrument used is capable of measuring).

The form attached to the end of this bulletin may be used to record the information required by
the department.

Conclusions

Missouri has stringent regulations governing landfill gas migration. The department prefers to
address the issue of migrating gases before they present a threat to public safety or the environ-
ment.

Migrating gases detected above allowable limits at property boundaries do not necessarily mean
that there is an immediate threat to public safety. It does mean that there is a potential problem
that must be addressed. In order to address such a problem, a permit modification to install a
gas collection system may be necessary.

References
Landtec Landfill Control Technologies, Landfill Gas System Engineering Design: A Practical
Approach, course notes from Landfill Gas System Engineering Design Seminar, 1994.



Missouri Department of Natural Resources, Flood Grant Team, Landfill Gas Monitoring Protocol,
available on the Solid Waste Management Program’s web site.

For more information call or write:

Missouri Department of Natural Resources

Solid Waste Management Program

P.O. Box 176, Jefferson City, MO 65102-0176
1-800-361-4827 or (573) 751-5401 office

(573) 526-3902 fax

(http://www.dnr.state.mo.us/deqg/swmp) Program Home Page



Solid Waste Management Program
Quarterly Gas Monitoring Report

Facility: Permit Number:

Name of Sample Collector:

Date of Observations:

Type of Detection Instrument Used on Wells:

- in Buildings:

Pump Rate of Instrument Used to Monitor Wells:

Barometric Pressure: Weather Conditions:

Instructions: Under “Location or Well Designation” identify the monitoring wells or describe the
location for other tests (e.g., inside buildings). A drawing showing the location of test
can be attached. Report methane readings in either % methane by volume, as % LEL
(Lower Explosive Limit) or both. A reading in percent methane by volume can be
converted to % LEL as follows:

% methane by volume = % LEL , 20

Time pumped
(for wells) in
seconds

Location or Well
Designation

% CH4 by

% LEL volume % 02 % CO2 Comments




| Time pumped
Location or Well | (for wells) in

Designation

% CH4 by

% LEL volume Comments

%02 | %CO2 | seconds

If your facility has more gas monitoring locations than there is room on this form, please attach
additional sheets listing the same information as contained on this form.

| hereby certify that the information on this form was collected by me and is correct to the best of my
knowledge and belief.

SIGNATURE
Submitto:  Missouri Department of Natural Resources
Solid Waste Management Program
P.O. Box 176
Jefferson City, MO 65102-0176

Please submit electronic copies to the above address or via electronic mail at:

swmp@mail.dnr.state.mo.us
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29 -

LAYNE~WESTERN

DRILLING CONTR

B, HARRINGYEN

LOGGED BY

9432848

JOB NO.

H. TILTON

CHK'D BY

10/2,95

DATE

FILENAME: _-¥100




Well No. 1R-100
' Boring No. X-Ref: LR-100
! PIEZOMETER CONSTRUCTION SUMMARY

Survey Goords: Northing: 1067294 ft. Elevation Ground Level 467.2 1t, NGVD
Easting: 514884 . Top of PVC Casing 46912 #, NGVD
Drilling Sumrnary: Construction Time log:
' Start Finish
Total Depth 26.0 fi. Task Date. | Time Date | Time
Boreholg Diameter & 14" (0.0-26.0) Drilling
Casing Stickup Height 1.92 f, CME 750 1044195 750 1074195 19:00
Dritiar Layne-Wastern
St. Louis, MO
Geophys.Logging:
Rig CME 750 Casing:
Bli(s) 4 1/4” 1D Hollow Stem Auger Bit 2710, PVC 10fa/95 12:00 1044155 1210
Dritling Fluid Nong
Filter Placement: J0I4105 1 10/4/95 1508
Protective Casing 8x8* Square Steel, by 5" long Cemerting:
Development
e . . Bentonlte Grout 10/4/95 14245 1074765 458
1 Well Design & Specifications Bentonlte Seal TORE T5EG {BIATE EYETES
L 1p Basis: Geologic Log X Geophysical L.og
Casing string{sy: C = Casing S = Screen Well Development
Depth String(s) Eievation
+1.82 - 1870 C1 468,12 - 447,50
i9.70 - 2480 81 447,50 - 44270
2480 - 2480 G2 442,70 - 44040
- - Stabilization Test Data;
Time | pH Spec. Cond. Temp (°C)

Casing: C1 2* dia. Schedule 80 PVC,
Lsg flush threaded with O-rings
CZ 2" dla, threaded PVC end cap
{4” long or 0.339
Screer: 81 2¢ din. Schedule 80 PVC, 0.010" machine
cut siot, flush threaded with O-rings

60 Sand Pack:  16-35 mesh Silica Sand 18.0-26,0' - Recovery Data:
Filter Pack: 100 mesh Siica Sand 17.0-18.0° 100
E:1a)
80
- Grout Seal: Wyo-Ben Grout Well Bentonite Slurry x :g
20 3.0-11.8' § 50
- & 4p
Bentorite Seal: Extra high yield Wyo-Ben (100%) | ™ aa
Slurry 11.5-16.0°; Chips 18.0-17.0° fg
Concrete:  0.0-3.0' oy 20 >0 T Bg 100G
TIME (Minutes)
Comments: Drilled to 26.0 1. then collacted split spoon sampie from 26.0-28.0 #.
-80
Net to Scole Supervised by 8. Harrington She LAIDLAW/OU2 RI-FSIMO

Jab Number G432848 File Name  LR10O
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OFFICE USE ONLY DATE REGEIVED
REF.NO.
MISS0OURI DEPARTMENT OF 145105
NATURAL RESOURGES GR-HNG. CHECK NO.
DIVISION OF GECLOGY AND STATE WELL NUMBER TRANSMITTAL NO.
LAND SURVEY P
ar AQUTE
MONITORING WELL
CERTIFICATION RECORD AFFROVED BY ENTERED
P Phi Ph3
INFORM'ATION SUPELIED BY MONITORING W_E_l;!_.. CONTRACTOR
SITE/FACILITY NAME WELL NUMBEA
Ladeaw BeiDseTon Sauimapy Laupeiey LE-Io0
SITE ADDCHESS Iy STATE 2IPCODE
st. CHaREs Roox Bp BeingeTon Mo 63044
QOWNER NAME TELEPHOME
LaoLawt Waste Systems, e, 314- 241- 3710
OWNER ADDRESS cITY STATE ZIP CODE
1238 M. BRoppway ST Louis Mo L3102
VARIANGE [ yEg |DATE ISSUED LUCA;I_’IQN OF WELL county =T Louis
1SSUED A NG [Variance momees: v SEOTISTCATION iN SURFACE ELEVATION 46T 2
DESCRIBE LOCATION OF THE WELL 50 WE WOULD BE ABLE TO VISITIT 'i“;‘ T
200" MIRTHEAST oF Soum FEMCE pup 384 L] SMALLEST v LARGEST %
MORTBIMIEST 0F WESTERM fpsST BullDING aT (LT " " Y% %
ST EMTRAMCE oFF OLD 9T JHARLES LTy A7 = "
Fork oD SEC. TWN. N,RNG, . EBRW
LAT. 3& . 45 . 853 . LONG. W . F 52. .
MONITORING WELL INSTALLATION PEAMIT ;
CONTRACTOR'S NAME Layne Western C’o., lue, NUMBER | &21253 WP
DRILLING CONTRACTOR'S PEAMIT
NAME Layne Western Co., Inc. NUMBER | OO0I258 WP
WELL CONSTRUCTION INFORMATION
vvee |[] MONITORING WELL treeor | ] HAZARDQUS MATERIAL MONITORING FOR: {CHECK ALL THAT APPLY]
weie | X PIEZOMETER Tarsnd M LaNpFLL,. O oTHER voe. [IMetats [ PETHOLEUM PRODUGT
[] oTHER O rus.T O oTHER ONLY
Té’gg;rs LENGTH grgﬁ%eu arF \S-JDE::HTOH gg.#srggmn JCINTS [] THREADED | MATERIAL [ THERMO PLASTIC OCKING CAP?
CASING OHLKQLE ] mechanicar, O weLoen steeL [ rLuoro poLvmer | B ves [ o
BETAILS 3 Br8 o, 188" IN.
IF USED FT. IN, " Pl FT. OTHER TYPE
CAP VENTED MATERIAL DEPTH FROM THE SUAFACE ABOVE DESCHIBE HOW THE FLUSH MDUNT WAS
B ves [no | guome|Clcement  [ieneeonpuolie™| mecoe( M aS0ve SSRGS
GROUT | o
WEEP HOLE? oeTais| 2 CONCRETE om0 FLUSH
@ ves I wno O oTHeR 30 g MOUNT
CENTRAUZERUSED [ MO MATERIAL
ONRISER Clves  tocarenar LI sTAINLESS STEEL [ OTHER
LENGT ETERA OF WEIGHT OR | DIARETER OF JOINTS TEA
—— N N e 3 minencea | e B o st
FIPE LI mecnanical O watper  (f9steer O FLuoRo soLymen
DETAILS 229 ~ 2 N[ sOHAD &Y% w|[T othea 1 otheR
L] cement sLusAy T CEMENT/BENTONITE SLURRY MATEALAL ;E:fm OF ﬁ‘E;‘:?_EEBEIiEM
ANNULAR m BENTONITE SLURAY BAGS OF BENTONITE BENTONITE ] E UNSATURATED
SEAL | NON SLUAHY BENTONITE :Eﬂh;i%:asfguseu seal [ SLURRY CHIPS e
TYPE: WATER USED/BAG ___ GAL. O cranutar O peLLETS] 1o (] saturaten zone
- %PE GRAIN SI1ZE LENGTH OF FILTER METHOD OF Ll;flnﬂhhilic:'lu thin -
PRIMARY SAND FACK iINSTALLATION umn te FORMATIGN
Atrer |5 suppllad in the Feat| FROM DESCRIFTION
MANUFACTURED tram Surt SURFACE
PACK NATURAL l-35 80  er|H.3A, pour |fomsusce
TYPE GHAIN 51ZE LENGTH OF FILTER METHOD OF .
SECONDARY | [} £anp PACK INSTALLATION Depth 1o bettom of O-ta Clayjey silt
FILTYER
ped |Quowmenne | o | o s peve |RRERY
LENGTH OF SCREEMN DIAMETER SLOT SIZE| WEIGHT QA | MATEHIAL = = ra 5t‘\
WELL SDR ¥ % FLASTIC 255 Tn
SCREEN AT Caplh to Ba: |- A
5 FT. 2 N 1o SOH 8o F%.Eg‘ﬁo POLYMER A;xullrosut.:.o It.p
LENGTH OF SUMP DIAMETER OF SUMP MATERAL
suMp PVG £l sreet
DETAILS FLUGRO POLYMES Depth {o Dase af
OYHER Benlonte Seat; f?- [2]
WAS THE WELL BACK MATERIAL USED LENGTH OF BACK FILLES Degth o Top af
Back | FILLED? HOAE HOLE Soph e Tonal
Nl
Fitt [ ves & wo mary Pl Pack] 18
Depth 1o Top of the
STATIC WATER LEVEL FEET FAOM MULTIPLE CASER WELLS Scresn; 2‘-0
MEABURING POINT
SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL -
DATE OF 5TATIC WATER LEVEL CONSTRUCTION DETAILS :MCLUDING TYPE AND SIZE OF ALL 25“"‘-28 ‘h\!
CASING, MOLE DIAMETERS, AND GAQUT USED.
MEASURING PQINT FOR STATIC WATER LEVEL IS DRILLING EQUIPMENT Depth 1o Baflam of
TOP OF RISER PIPE O arrotany Bl augentvee 4% 834, |indscren 2no
1 oT=eR Totsl Dapth: 2D
ELEVATION OF ME NG POINT O AEVERSE 3 OTHER DATE WELL DHILLING WAS COMPLETED
AL ROTARY 10-04-7%
[ HEREBY GERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUGTED IN ACCORDANGE WITH THE DEFARTMENT
OF NATURAL RESOUHCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.
SIE.P!.ATURE PAIM. ¥ ?‘DRT?CTDWPE'?MIT! OATE SIGNATURE DRE.gRI EAMITI¥ DATE
vV Tiledun - 1545 ,7”3};@-.1 .’h!g An_l‘zhﬂ- =154
MO 780-1415 {7-55) '," QISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRAGTOR ®, DWNER @ MOYCUDAAAR
MAIL W

ENI.’ELOSE $35 PER MONITORING WELL FOR THE CERTIFICAT!

HITE COPY TO: DEPARTMENT OF NATURAL R
QM FEE WITHIN 66 DAYS AFT)

ESOURGES, P.O. BOX 250, ACLLX, MO 85407

ER WELL COMPLETION
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LAIDLAW WASTE SYBTEMS INC.

SOIL BOREHOLE LOG

SITE MAME AND LOCATION DRILLING METHOD: BORING MO,
) 425 inch LD./B2S inch O.0. Hollow Stem Auger LR-101
SHEET
SAMPLING METHOD: L
LAIDLAY/OUE RI-FS/MO SPLIT SPOONT 3.0 inch O.0./2 13716 inch LD, (SP) [HIAING
WEST LAKE LANDFILL SHELBY TUBE: 30 inch 0D./2 13716 incn LD SHY | smaer | mwusn
OPERABLE UNIT & WATER LEVEL DRY — TRIE T
THE s b 1500 8:00 15:20
NORTHING: 1068402.25 i 18710 2210400002 10??395 10?:1;95
DATUM CASTING 51471841 ELEVATION 500.2 CASING DEPTH 1350 rr7.{3550 FT,

Oiel. BB CME 730

SURFACE CONOITIONS

ANGLE  90° BEARING NA

SAMPLE HAMMER

ik

SAMPLE NIREER

=
L

(ML), CFILLD
16

13

-
F-

il!!!h.

{ig.4~194 f1) Compact, olive gray
{3Y 4713 SILT, with little waste, damp,

2 145 1., wet

5P

Eg Z £
@
EZ |~ D REMARKS
5 DESCRIPTION OF MATERIAL
hel

f— (0.0-1.0 £t Compoact, moderate yellowish ST b
- krown (10YR 3574} 3ILT, NR, dry, (ML), -
. FlL ooz 1o|® e
- 20 ] (1.0-8.56 ftO Crushed, LIMESTONE Gravel e
- 39 0 LGPy, FILLY o
— 23 7t SP -~
— 23 @ p—
E 5 (49760 26 -
- 2.6~3.0 ft.2 Compact, olive gray -
=3 |, . (SY 471, SILT, NR, dry, (ML), CFILLY 1
e g z,-(-]'.' —
- 10 ks5% 3p -
— 4 |5 @& -
-t (4555 4.7 -
ma _ (47-12.4 FtJ WASTE, damp T
[~ & 0|V e
[ 25 |fetely o P .
- 7 v -
e v oo
— 7 1. | PV "1 | 20 pom eID
- 7 Fxl e -
- 14 kesoly by -
= o ® =
- v -
9 | LE.Z&V —
[ 8 Eg -
"l g wasmld W 3P -
e 103 |14 7 ) f—
— . @ 100 ft, moist @ =
- v -
- 7 v ——
=1 e e Fo —
— 15 BXA -
— 5 casnll ¥ sp =]
— iz |7 v -
- v Y (48783 124 @ -]

LAYNE-WESTERN

DRILLING CONTR

B. HARRINGTON

LOGGED BY

: 943-2848
LR101

JOB NO.

3, TILTON

CHK'D BY

18/23/95

DATE

FILENAME



LAIDLAW WASTE SYSTEMS ING.
| SITE MAME AND LOCATCN DRILLING METHO: BORKG MO,
425 inch LD./B2S inch (LD. Hollew Stem Auger LR-101
SHEET
SAMPLING BETHOD: 2 or 4
SPLIT SPOON: 3.0 inch D.0./2 13/16 inch LD. (SP) DRELING
LAIDLAW/OUE RI-FS/MO
WEST LAKE LANDFILL SMELBY TUBE: 3.0 inch O.D./2 13716 inch LD (SHY| STaRT ERiieH
NIT 2
OPERABLE UNI WATER LEVEL DRY | s10 FT. TRIE TIE
TRIE wis | 1530 B:00 1520
NORTHING: 1068402.25 s 10/10/95116/10723 DATE OATE 5
“ ' = 10210/95] 10/10/9
DATUM EASTING S14710.4! ELEVATION 500.2 CASING DEPTH 1959 Fr. (530 FT.
OfiL RiG  CME 750 SUBFACE CONDINONS
ANGLE  S0° BEARING  NA
SAMPLE HAMMER
g |2 g £
- SAMPLE NUMBER
BZ |~ AND REMARKS
E § E DESCRIFTION OF MATERIAL
b |ds 3
- & L7 (12.4~199 ft) Compact, clive gray .
- 13 an (5Y 4/1), SILT, with little waste, damp, -
[ 20 5 8573 €MLY, ¢FILLY sp o
18 |50/ @ S
17 o |os - 0.0 ppm PID
— it:| Xy —
- i8 300 5P -
18 e =
[~ a8 20 :
— 26 s €480.3) 159| spP -
— 20 |10 (95-515 1) WASTE, damp @ -
21 |, - -
- z E;n_' from 2L4-21.5 ft, layer of olive groy el
- LA e (Y 4713, SILT, with lttle waste, wet sP -]
— 22 |25 7 7 @ -
. g W s
- 7 Vv =
23 29 Wl - 0.0 ppm PID
[~ 1285 f;f-'n from 235-24.0 ft, layer of olive gray sp -
—— 94 80/ 4 (5Y 471 SILT, with little waste, wet, (ML) ]
[ v B 240 ft, moist @ -
e v —
25 o7 Pl ol -
: 19 an < b
. 38 25‘4)7 v P .y
S 28 38 ——
- v 2 260 £%, wet -
- 7 o]
. v —
27 3 LER A — 0.0 ppm PID
— 15 20| 53 -
-t S0/6 um? v <P -
T v ®| -
- v ]
v ]
o 29 s0/1 oy ¥ 9 SP -
- EYg -
- t5Es VVV b

LAYNE-WESTERN

DRILLING CONTR

B. HARRINGTON

LOGGED BY

943-2848

JOB NO.

B, THTON

CHK'D BY

/83795

DATE

LR101

-
.

FILENAME
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LAIDLAY WASTE BYSTEMS INC.

SOIL BOREHOLE

LOG

SITE WAME AMD LIBCATION DRALLIMNG METHOD: BORMG NO.
4.7 inch LD./8.23 inch 0.0 Hollow Stem Auger LR—-101
SHEET
SAMPLING METHOD: 3 or 4
LATDLAW/OUE RI-FS /MO SPLIT SPOON: 3.0 inch LIL/2 (3715 inch LD, <SP} DRALLING
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch 3.D./2 13/16 inch LD (SH:}  svamT FRESH
OEERABLE UNIT 2
WATER LEVEL DRY {510 FT. TRiE L3
TRIE 1115 15:30 800 15:20
DATE 10/10/95110/10/55 DaTE DATE
NORTHING: 1068402.25 10/10/95] 10/10/98
DATUM CASTING: 514718.41 ELEVATION S00.2 CASING DEPTH |asp rr.]sso rFov.
DL RIG  CME 750 SURFACE CONOITIONS
AHGLE  90° BEARING NA
SAMPLE MAMMER
z £
] SAMPLE NUWMBER
BE |, AD REMARKCS
g E DESCRIETION OF MATERRAL
be | d3
— (19.3-51.3 fto WASTE, domp 5p - Rods warm upon
- e withdrawal from
” = horenole.
= 3 soss —]
- 5P -
—— 32 ol 3
—33 s - 0o ppm PID
e 23 ; -
- 10 k757 5P -
— 54 16 -
3% g 1, - g 1100
- 1 . from 3533-357 ft, layer of olive gray - Rain
- 17 foon (5Y 4/1), SILT, maist, ML il -
o 1] 17 —)
37 1, @ 370 Ft. wet g
b E -
- 29 sp -
- 17 —
- 38 11 11 ppm P
= - 34¥ LEL, ston
- - drilling temporariy
%9 e |, -
" 45 Erg R
- a6 ReS0 sp -
I 7 —
ma U @ 400 Ft, moist @]
malt A TR Y -
— 1 EX) =
- 18 s 5P -
poomnune 59 20 @ p—
[ = | &1 opr P
— 43 2 e -
18 2 .
"_: 40 <BOLY 5P -
fere 4.4 | %071 @ —

LAYNE-WESTERN

DRILLING CONTR

B. HARRINGTON

LOGGED BY

S43-PH4H

LR101

JOB NO.:

B. TILTON

CHK'D 8Y

10/23/95

DATE

FILENAME:
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LAIDL AW WASE SYSTEMS NG,

SOIL BOREHOLE LOG

§SITE RAME AND LOCATION DRILING METHOD: BORING NO.
' 425 inch LD/BES inch 0.0, Hollow Stem Auger LR-101
SHEET .
SAMPLING  METHOD: 4 or 4
SPLIT SPOOMN: 3.0 inch O.D./72 13716 inch LI, ($F2 DRk
LAIDLAW/0UZ RI-FS/MD ks - s
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O00D./2 13416 inch 1D, (SHY | STaRT FIRISH
OPERABLE UNIT 2
WATER LEVEL DRY | 510 FT. ™E TIME
ThiE 115 | 1530 B:aa 15:20
NORTHING: 1068402.25 el 410/33310/10/33 o oATe
i R 7
DATUM EASTING: 51471841 ELEVATION S00.2 CASING DEPTH {350 F7.[S5.0 FT. 107107931 10710795
DREL RIG  CME 750 SURFACE CONDITIONS
AMGLE  90° BEARING NA
SAMFALE HAMMER
b5 |2 i £
©» SAMPLE NIBERER
EZ |~ A REMARKS
g § DESCRIPTION OF MATERMAL
kS | d
— 50/5 Jas LY 9.5-515 ft) WASTE, domp e Orill rods very
— S Y - worm upon with-
- ctrh Rv] <P . drawal from
— 1 ] v [ borehole.
- v bl
[ 7 7 =]
....m47 34 18" v from 47,0-48.0 f{, ommonio ocdor =
—- 15 |eg P ¥V —
et 25 oo 9 sp -
— A8 {33 7 7 S
- v @ o
- iy v -
f— v —
40 | |, LY -
e 1 2.0° b
- 14 ko ¥ <P -
- 50 16 ?VV . Newsprint doted
== e 19741876
- v - 0.3 ppm FID
-3 v p— 347 LEL
- s 1Py 44879 515 o] | Iereererty stos
i ] 1007 1391.3-321 ft.2 Compaoct, olive gray P o
e B9 |50/% ¢SY 4712, SILT, moist, ML), CFILLY 4481y 521 -
[ (32.1-54.7 £t Dense, block stained SILT @ o
. 7 3 and mixed WASTE, some Gravel (looks as if -
e v burned’, damp to meist, (FILL> -1
oo B I
- 29 1.6' Y - 0.0 ppn PID
[~ 25 |EF -~
[~ & 8050 .
54 |0 =
- (44555 547 i
:“*"55 (34.7-37.0 ft.2 Very loose, very light —]
N 1 20 groy (N8, very fine SAND and thinly - Water level kegon
T 1 g laminated lime, appears to be mine - to rise rapidly
t 1 100y spoils, WR, wet, (FILL) 5P ] after penetrating
e BB 3 e mine spails.
— 57 (4432) 5740 e
- End of Soil Borehole tog at 3320 ft. —
o At completion of drilling, korehole =
:"53 sealed to surface with cement/bentonite —
- grout. o)
= o —

LAYNE-WESTERN

DRILLING CONTR

B, HARRINGTON

1OGGED BY

943-2848

-
-

JOB NC.

B, TILTON

CHK'D BY

i0/23793

DATE

LR1O

FILENAME
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OFFICE USE ONLY

DATE AECEIVED

131862

MESSOUH' DEPAHTMENT OF ROUTE P.W.S NUMBER CHECK NUMBER
NATURAL RESCGURCES STATE WELL NUMBER TRANSMITTAL NG,
DIVISION OF GEOLOGY AND = —
LAND SUHVEY CHECKED #Y CHOSS.HE ERENCE NG,
REGISTRATION RECORD ABPAQVED Ay DATE ENTERED
Ph 1 PhZ Ph 3
INFORMATION SUPPLIED BY OWNER
NAME TELEPHCNE
Phiseast WasTe ) LT8rd . INES 2ld- 24-370
ADDRESS _ CITY BTATE ZIF CODE
FRe ol muaDuesy Sr Lo s [ 2N 7%
SITE NAME WELL NUMDER ADCAESS OF WELL %iTE oA SITE NAME (IF DIFFERENT THAM ABOVE)
brtelast oantaey LAMDEILL L2l ST CHARLES Ceew Op
owneRsTatus [ ] guyILDER 1 PRIVATE HOME OWNER CITY STATE ZIP CODE
[ oeveLoreR [ OTHER (sPECIFY) LAMDE L B 1oce tond Mo {oed o
PURPOSE OF REGISTRATICN FORM VARIANCE 155UED7 VARIAMCE NUMBER: WELL CERTIFICATION NUMBER | DATE DORIGINALLY DRILLED
{J ABANDONED WELL £ MINERAL EXPLORATORY (T ves Ve ey T
O wewt RECONSTRUCTION TEST HOLE SIGNATURE (WELL OWNER) DATE
El OTHER _ARAMDLHED i 201 1eTER |F] o
e e e
INFORMATION SUPPLIED BY CONTRACTOR
SKETCH THE LOCATION 7D THE WELL INCLUDING MILEAGE ON ALL ADADS TRAVELED
FROM NEAREST TOWNS OR HIGHWAYS Tous ey Bof éﬁoﬁﬁg&,ﬂngf WEL:;AD 0 v =1 Lours
L Bd - INSECTION FLAT O CounT
~,_‘%\ 2tad T ELBY . AREAND,
v )
1 T
‘:"i;“;'“.‘ SMALLEST % LAHGEST %
T T
.7 _lm_l _I % LA % %
L 1 1 i -
> 5 SEC. v 47 pene_ S5 EORW
;"Zar g & LAT, 358 a '4&‘ v 02- " LONG. ?":J ] ‘;..f,: .“:”.,.:,L "
DESCR!E§ LOCATION QF THE WELL $0 WE WOULO BE ABLE TO ViBIT THE WELL
175 il oF souEsT FEMCE CopMEr apD 393 EAST wp FEMCE
Bl Vin? PTILLES AnD THEM APRSLDLMEN  BEMGRZE  wigrl VS ALTLALLY  SeT
CONTRACTOR'S PERMIT NUMBER | pRitLERS PEAMIT NUMBER
NAME Lene Westemnt (o le. Bozas | Rawe Pl Dae MAHGR IV Liz2ea wipig
ABANDONMENT OF WELLS WELL RECONSTRUCTION
FORMER USE OF WELL, TYPE OF RERPAIR
HAND DUG 0O son. soring ] RAISED cASING [T LINING OF WELL
O] pomesTic 11 7o 3 ConnecTions) [ PUBLIC WATER suppLY [J DEEPENING OF WELL O OTHER

4 MULTI-FAMILY [} MINERAL EXPLORATORY TEST HOLE

LSE OF WELL
DOMEST!C {1 TO 3 CONNECTIONS) [ PUBLIG WATER SUPPLY

[J HEAT PUMP E momToRING
3 MRIGATION I oThEn O MuLTr-FamiLY 03 MonTORING
CAIGINAL DRILLER (IF KNOWHY GATE QRIGINALLY DRILLED D HEAT PLMP D OTHER
S BN TISRTINS =1 L) maigation
DATE PLUGGED STATIC WATER LEVEL PUMP REMCVED FRGM WELL? DIA. OF WELL CASING fprse\gglél.clgglshff‘%%l:ﬁg“ DATE RECONSTRUCTION
- ' Al COMPLETED
v 15 F1 |00 vesvADd NO IN.1 0 ves NO
DEPTH QF THE'WELL LENGTH OF CASING CASH O OTARMBTEAWELL DVA LENGTH OF CASING ADDED FT.
. "
- Hla Ba HAISED MATERIAL METHOD OF ATTACHMENT
GACUT INSTALLATION METHOD gﬁ:;h‘aCiECSJ‘: g;;;:ggf TYPE OF CASING CAsﬂQG l:] STEEL D THREADSD D FUSED
EET BEL " |Cstesc O prasmic | INFORMATION WELOED O swuen
O cravity B mremial M ves DI no MA [0 otHeR  WfA [ pLasTic COUPLED
GROUT MATERIAL USED SENTONITE | NUMBEA OF 8AG5 PURPOSE OF LINER DIAMETER OF LINEA
OF GROUT USED DONLY TO H K
mar CEMENT BENTONITE &) rowpen o LINER LJSSME#‘IBNTG OLD BAC IN.
HieARLY 0 SLURRY o CRANULAR [Faunss oF arouT | DETAILS U usen To seaL OUT ConTami. | WEIGHT O S0 e
H roRTLAND TYPE 1 OTHER CHIPS PEA BAG NATION O GTHER CONDITIONS
O onen O peLieTs 47 DEPTH TO THE TOP OF LINER FAGM SUAFACE MATERIAL
IF NEAT CEMENT USED, MOW MANY GALLONS OF W:\_TEH MIXED PEA BAG OF CEMENT FT. D PLASTIC L_.] STEEL
3 AMDUNT OF LINER USED JOINTS
TYPE QF FILL MATEAIAL USED . - 8
CEtAEntT JHEMTLADTE @RuuT = E%l GLUED WELDED
AMOUNT OF FILL MATERIAL USED i FT. OTHER
“15 CU. ¥Ds. TYPE USED EPTH(S) SE
us B H T
DEFTH TO TOP OF FILL MATEAIAL t LINER u U =)
3 PACKER DETAILS O soar
WELL DiSINFECTED NUMBER USE[ FOR DISINFECTION L POSITION OF SEAL MATERIAL
BEFORE PLUGGING? GALLONS OF CHLOAINE ——e INER G
POUNDS OF GHLOAINE GROUT FULL LENGTH CEMENT: (1] EHTLAND rreey O meancy
Oves Eno  |rasiers or criomme DETAILS LI merween packens | *TONTE 5 s D peuers
WAS THE WELL ABANDCNED BECAUSE OF HOOKING UP 1o A PUBLIC OR AURAL WATER
SUPPLYDISTAICT? (] yES [ NO DEPTHPUMR WAS | DEPTH FROM SURFACE TO | DEFTH FAOM SURFACE 1O
sET FT.| TOP OF THE GROUT SEAL  [HOTTOM OF THE GROUT SEAL
IF YES, WHAT IS5 THE NAME OF THE WATEA DISTRICT: GPM FT FT.

CHECK

THE BOX WHICH APPLIES

DEEPENING OF WELL INFORMATION

= O

GEPTH = FORMATION DESCRIPTICN YIELD

FROM

V HEREBY CEAYIFY THAT THE WELL HERE:N
DESCRIBED WAS ABANDONED Iy ACCORAD-
ANCE WITH THE DEPARTMENT O NATURAL,
AESOUACES REQUIAEMENTS FOR THE
ABANDCMNMENT OF WELLS

I HEREBY SEATIFY THAT THE WELL HEREIN
DESCAIBED WAB REPAIRED N ACCORD-
ANCE WITH THE DEPARTMENT OF NATURAL
AESOUACES AEQUIAEMENTS FOA THE
REPAIR OF WELLS

DATE

v ‘\:-.‘,l.} i

4

LCDHTH/&GTUH‘S SIGNATURE

i

AREIEEY

MO 780-1214 (195} d DISTRIBUTION:
MAIL CANAHY COPY TO: DERARTMENT OF HATURAL RESQURC)

WHITE/CONTRAGTOR CANARY/DIVISION PINK/OWNER
ES. PO BOX 250, ROLLA. MO 65401

BECCRO MUST BE SUBMITTED WIS HiN 50 DAYS OF COMPLETION DATE




LAIDLAVW WASTE SYSTEMA MG,

SOl BOREHOLE LOG

1
i

h 423 inch LD./B.2J inch 0.0 Hollow Stem Auger LR-102
SHEET
SAMPLING METHOD: o 6
SPLIT SPOON: 3.0 inch 0.1 3/16 incn LI (5P DRLL
LAIDLAW/DU2 RI-FS/MO OON: 30 Jnch Q072 1 I acd
WEST LAKE LANDFILL SHELBY TUBE: 20 inch O.D./2 13/16 inch LD. (SHY| SiagT .
OPERABLE UNIT 2
WATER LEVWEL S40 FT TRIE TIE
TRIE - 11:5S 14:30
DATE 108/ DATE atE
NORTHING: 1068937.21 23 16795 | 10,7795
DATUM EASTING 51478843 ELEVATION 5120 CASING DEFTH | 600 KT,
DRAL RIG CME 730 SURFACE CORDITIONS
AMBLE 90 BEARING NA
SMIPLE HAMMER
z 3
@ SAMPLE NUMBER
3 |- D REMARKS
g DESCRIPTION OF MATERIAL
B |2
— 15 0.0-15 Ft) Compact, moderate yellawish -—
— 2T brown C(10YR 374} SILT, NR, dry, (ML), -
b 258 FILLY ST e
s 1 J—
[ (5105% 15 @ -
— i (L3-1935 Ft) WASTE consisting of =
[ wood, aspholt, carpet and othert e L o
o 2 a0/3 laa demolition wastes intermixed with olive e Petroleun odor
o 2 klack compasite saoi .
i usm sp i
= 3 @]
- - 0.0 ppm PID
— 4 15 e —] pp
-l 17 .47 =
[ 5 ksgi SP -
5 |® @
— & I | =]
[ (¥4 aw -
- pe kesw SP -
=7 | ® =
- ~d | 03 ppm PID
e 8 3 ag g PR
- 5046 (fgﬂ from 8.4-88 Ft, layer of dark gray SILT <p ]
-~ e with gravel sized stones @ o
10 =
[ 5073 {807 -
- E 2 185 ft, asphalt 5P .
= ® —
— 12 5076 |05 from 12.0-142 fi, corpet ] 0.5 ppr PID
[ k25 sp o]
w13 o 3
= E
14 by 0r se -
™ S0/6 |20 et
" 357 o

LAYNE-WESTERN

DRILLING CONTR

B. HARRINGTON

LOGGED BY

543-2848

.
°

JOB NO.

B. TILTON

CHK'D BY

16/9/95

DATE

(R102

.

FILENAME



LAIDLAY WASTE BYSTEMS INC,

SOIL BOREHOLE LOG

SITE MAME AND LOCATION ORELLING KETHOD: BORBNG KO,
423 inckh LD/B25 inch 0.0 Hollow Stem Auger LR~102
SHEET
SAMPUNG  METHOD: 2 or 6
Ay P 30 LI i A
LAIDLAW/OUB RI-FS/M0 PLIT SPOON: 3.0 inch (LO0./2 13716 inch LD <SP DRMLLIPG
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch 0D/ 13718 inch LD (SHY | START FidiSH
UPERABLE UNIT 2
WATER LEVEL {40 FT. TRE TRE
THiE 1013 11:33 14:30
DATE DATE DAYE
NORTHING: 106893721 1e/8/33 1076795 ) 10/7/85
DATUM EASTING: 51478813 ELEVATION S12.0 CAING DEFTH | g0 FT.
DREL RIG  CME 750 SURFACE CONDITIONS
ANGLE  90° BEARING NA
SAMPLE HAMMER
. g y
@ SAMPLE NUMBER
BE ]~ A0 REMARNS
g 5 DESCRIPTION OF MATERIAL
e | d
o v v (L.5-19.3 f4) Compocted, WASTE, consisting sp -
[ T of wood, asphait, corpet and other T
" T v demolition wostes intermixed with alive . a1 1D
- 16 sor4 o 7 @ — black composite sail — [ ppn
- o -
Lo 7 <7 SR ]
- v v ®] ™
- 7 v -]
- G v e
18 1 | P v BE —
- go sv|w o -
- 4 (lﬁH)? v P :
— 19 | A ]
— o (4925 195 =
- (19.5-20.5 Ft.J Compact, greenish gray -
20 (5GY &/1), SILT, damp, (ML), (FILLD J— 01 pom FID
- gl 4915 205 7
[ 8 <407 20.5-36.0 Ft.) WASTE, nunicipal 5P -
[ 2y IS intermixed with medium groy SILT, ]
f— maist, strong lecchate odor @ R
22 | 0. @ 220 ft, wet -
- 0 E .
"l 13 4his] .
- Sp ]
23 133 el =
-—_24 28 Do’ -] 0.7 ppe PID
- S0s4 207 -
- 25 e <P -
- @ 250 ft, moist @ .
C 28 o o —
- i 2.0 e
- 2] (auz:7 v P -
97 |6 N s ]
- v @ —
- v ¥ . =]
— vAvl -]
I " Ju— 0.0 m PID
28 |50, oy |9 Ve =] PP
. amf Y -
29 M 1=
79 ®| 3
v 9 -
7 7 -

LAYNE-WESTERN

DRILLING CONTR

B, HARRINGTON

LOGGED BY

S43-2848

©
I3

JOB NO.

B. TILTON

CHK'D BY

10/3/35

. LR10Z

FILENAME
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LAIDLAW WASTE SYSTEMS INC,

SOIL BOREHOLE LOG

1 SITE NAME AMD LOCATION DRILLENG METHOD: BOMNG ND.
425 inch 1.D./9.25 inch 0.0 Hollaw Stem Auger LR—102
SHEET
SANPLING METHOD: 3 g 6
SPLIT SPOON: 3.0 inch O.D./2 13/16 inch LI, ¢(SP3 DFLLING
LAIDLAWZOUE RI-FS/MO
WEST LAKE LANDFILL SHELRY TUBE: 3.0 inch [LD./2 $3/16 inch LD, ¢SHY|  svaRT FRISH
OPERABLE UNIT 2 pr———E Py — T
- TRAE 10:15 1135 14:30
NORTHING: 1068937.21 e 100823 PATE OATE
¥ y 6/ 0/7/95
DATUM EASTING: S14788.13 ELEVATION 512.0 CASING DEPTH {cnn FT. 1076795 1 1

ORILL RIG  CME 730

SURFACE COMDITIONS

ANGLE ac* TEARWG NA
SAMPLE HAMMER
g |2 : £
) SAMPLE NUMBER
5 | -, AND REMARKS
55 g 5 DESCRIPTION OF MATERIAL
- 14 a0 v (80.5-36.0 Ft) Compocted WASTE, =
- So/sSjEr g W@ municipat intermixed with rediun gray =
e R RV SILT, moist, strong leachate odor sP -
3 p v —
~ v ¥ -
- 7 & o]
2 1y 1|V 3| 12 pen P
e 13 [ry ¥ -
- 20 ool g 9 sp =
e BB 112 b e
= vy @
- 7 v -]
34 v Vet -
o 13 a2 R
- 9 PV -
™ 10 aan | P P NG o
35 (S0/4 > 7 -
- v ¥ -
" 7 7 = 11 ppm PID
- 38 5075 par V VT (36.0-484 £i) WASTE, demalition and T
o 20 7 v canstruction debris, aphaolt, particle ]
— an |V W bosrd, woad, corrugated cardbgard, 5P -
— 37 ¥ brick, etc, intermixed with black oo
| G camposite soil, moist =
— 7 -
- e V...l —
onsen 38 41 o4 gy v»ég e
— 507327 [ -
: {Eers] ? V Lers -]
= 3 v =
" 7 -]
- A N — 0.2 ppm PID
- 40 20 E'E ? VF o
- 50/1 2o soen
- 400 ?VV 3p -
= ¢ v 9] & =
b 7 v -]
- 42 27 0.6" 7 v .
- 3 |EFle =
o 25 ¢30%) 7 5P .
bk b A &l
__Z ;v -
— 44 ?VVV‘“”“"” S 1.0 ppm PID
f— 5073 3007 SP ol
- FF|Y Y "
.l wn by 7 @ ]

LAYNE-WESTERN

DRILLING CONTR

B, HARRINGTON

LOGGED BY

. $43-26848
LR102

JOB NO.

B. TILTON

CHK'D BY

10/9/95

DATE

.
.

FILENAME



?

V. /) 1/

o/ fig

LAIDL AW WASTE BYSTEMS INC.

SOIL BOREHOLE

LOG

SITE NAME AND LOCATION ORELLIG METHOD: BORING MO
425 inch 1.D/B25 inch 0.0 Hollow Stem Auger LR—102
SHEET
SAMPLING NETHOD: 4 g 6
SPLIT SPOON: 3.0 1L/2 13716 inch LI (SP) D L
LAIDLAW/OUE RI-FS/MO neh O 14716 inc NG
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D/2 13716 inch LD <SHY |  svamT FRUSH
OPERABLE UNIT 2
WATER LEVEL x40 F1. THE Tive
TRIE (015 1158 14:30
DATE 10/8/95 DATE DATE:
NORTHING: 1068937.21 -
DATUBM EASTING 51478813 ELEVATION $12.0 CASING DEFTH g0 F7, 1076795 | 10/7/95
ORILL RIG  CME 750 SURFACE CONDITIONS
FHGLE  9D° BEARING NO
SAMPLE HAMMER
be |2 : :
o SAMPLE RULBER
BE | AND REMARKCS
5 E DESCRIPTION OF MATERIAL
|5
- I“ 36.0-48.4 Ft) Compacted WASTE, sP e
P demolition and construction debris, .
" A" asphalt, porticte board, wood, corrugated @ -]
46 7 7 cardboard, brick, etc, intermxed with et
- 157 ';ET 7 W black compasite soil, maist =
. 15 ‘9".‘,.4,? v from 430-455 £1, layer of compoct, sp o
47 |is v medium gray (N3), SILT, same Gravel, —
- R maist, (MUY, (FILLD -
T v -
- r e 11 ppe PIN
- “® 3&3 ¥ (463.6) 48.4 -
fmem 207 (48,4-50.8 Ft.) Dense, olive aray -
— A (5Y 4/1), SILT, with Lttle woste and sp —
— 49 [ demotition debris, moist, (ML), (FILL} =
=0 e =
[ a.qr =
— 10 173 4612y 908 5P .
—— 81 |2 50.8~58.0 Ft.) WASTE, demaolition —
- 7 debris, bricks, wood, etc, with .
7 ittle olive gray Sitt, maist e
. 7 7 —
[~ 1 a.0° P
[ 50/ ks ?Vv SP -
— 53 7 € 530 ft, wet @ =
- v I
54 10 wlv —
” 14 2078 7 -~
. 55 S0/4 Ra5us v sp .
gy 7 7 -
- g ]
L 7 v ]
I —_— : PID
o 56 14 e v ] 0.7 ppgm
- 16 (2P V o
T 5? %S Awrs) 7 SR —
. Y i
- , 3
- Al (4540 5840 -
— 58 g aa | Te (38.0-62.8 Ft.) Compact, olve gray -
so/6 | 5F (5Y 4/1), SILT end GRAVEL, wet, (ML/GPD, -
- ol |10 CFILL) 5p -
59 . -
. =
" e . 0.2 ppm PID

LAYNE-WESTERN

DRILLING CCNTR

B. HARRINGTON

LOGGED BY

543-2848
LR102

 —

JOB NC.

B. TILTON

CHK'D BY

10/5/95

DATE

-

FILENAME



LAIDLAYW WABTE SYSTEMS INC.

SOIL BOREHOLE LOG

425 inch 1LD./8.83 inch D Hollow Stem Auger LR—102
SHEET
SAMPLING SETHOD: 5 o &
SPILIT SPOON: 3.0 inch (LD./2 13716 inch LD, (SP) ORILLING
LAIDLAV /0UR RI-FS/MD
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch 0.D./2 13/16 inch LD, (SH) START [ 8T
OPERABLE LNIT 2 WATER LEVEL | onn r1 THE T
4:
TRAE 1015 1153 14:30
DATE 10/8/95 DATE RATE:
NORTHING: 106B337.21 CASING 106/6/95 | 10/7/95
DATUM [CASTING: 51478813 ELEVATION <120 DEFTH 60.0 FT.
DRUL R CME 750 SURFACE CONDITIONS
ANGLE 90 BEARING NA
SAMPLE HAMMER
g |2 :
SAMPLE MIRGBER
28 | o 0 REMARKS
E 5 DESCRIPTION OF MATERIAL
ke | d
— 13 207 (58.0~-62.8 ft) Compact, olive groy s
[— 19 240 (5Y 4/1), SI.T and GRAVEL, wet, (ML/GP), =
[ 9 $100% CFILLY SP ]
- 81 |14 @ —
m....... 62 13 14t -
" gf? (Esﬂx: (449.2) 628 sp -
.. g3 {35 (628-760 Ft) WASIE, denolition debris —
- that appears to hoave keen burned, @ -
[ wet to moist, with some olive groy Silt o
- —— ) PID
— 64 8 L below 640 ft, waste becomes moist %o damp s 04 ppn
— 40 au =1
- 30/5 <ssm7 sP -
8 a|
66 |oo |0 -
- 49 EXi =]
-l 25 254 <p .
g7 5001 ]
- — 00 ppn BID
68 a ™ ~
[ 29 EXY .-
= 21 Celors] gp -]
- 69 |12 @ —
=70 4 2.6 -
™ 3 20 -
- 12 o P -]
71| —
- ] 61 ppn PID
—72 | | =
- 17 EXg -
- 30 pmen sp -
e 73 30/4% @ ,_,,:
74 502 oo sp =
- Exg =
[ WL - 0.7 ppm PID

LAYNE-WESTERN

DRILLING CONTR

B. HARRINGTON

LOGGED BY

. 943-2848
LR102

JOB NO.

B, TILTON

CHK'D BY

10,9795

DATE

L3
.

FILENAME



000000

LAIBLAY WASTE BYBTEMS INC,

SOIL BOREHOLE LOG

DEPTH
a1y

A
DESCRIPTION OF MATERIAL

SAFLER TYPE

.| STE MasE AMD LOCATION DRELING METHOD: BORNG b0,
425 inch LI/8.25 inch [0 Hollow Stem Auger LR—102
SHEET
SAMPLING WETHOD: & o 6
LATDLAW/OUZ RI-FS /MO SPLIT SPOON: 2.0 inch (L0./2 13716 inch LD, ¢SP) DRILLING
WEST LAKE LANDFILL SHELEY TUBE: 3.0 inch O.D./2 13716 inch LD (SHY | srage FRuSH
OPERABLE LNIT 2 TR Ve, Tono o ThiE ThE
TRIE (015 1155 14:30
DATE 10/8/95 OATE DATE
BATUM gggﬁigﬂ 15%?18?‘%38121 ELEVATION 5124 CASING DEPTH | cog r, 1076795 | 1077735
DRAL RiG CME 730 SUBFACE CONDITIONS
ANGLE  9D* BEARING  NA
SAMPLE MAMIER
E§ SAMPLE MUMDER RS

'iIHiilH HH{HIi‘llI!IIIIIIIIiliii§Eglliiiilliiiﬁ"flliiilII%H

~j
=]

3

~3
o

“j
@w

<]
[+]

v ]
ey

o]
e

&

o5
-~

&

a8

a7

3

Hii!!ih;
o
o

v (62.8-76.0 ft.) Compacted WASTE, P
7 demolition debrig, moist to damp, with
v same olive gray Silt 460 760

End of Soil Borehole Log at 760 Ft.

e bhodbreod oo oo o b L b Lo b

LAYNE-WESTERN

DRILLING CONTR

B, BARRINGYON

LOGGED BY

DATE

: 943-2848
LR102

JOB NO.

B, TILTON

CHK'D BY

/9795

.

FILENAME



RY

-0

B ™

Well No.
Boring No. X-Ref:

LR-102

LR-102

PIEZOMETER CONSTRUCTION SUMMARY

B i i i g

T

Survey Coords: Northing: 1065937 it Elevation Ground Level 512.0 ft. NGVD
Easting: 514788 ft, Top of PVC Casing 513,82 #. NGVD
LIl Drilling Summary: Construction Time log:
v Start Finigh
V' 1 Total Depth 76.0 ft. Task Date | Time | Date | Time
V| Borehole Diameter 8 1/47 (0.0-76.0') Drilling
Vv Casing Stickup Height 1.52 f1, CME 750 10/8/95 11:58 10/7/95 14:30
1 Driller Layne-Western
V3 St. Louis, MO
v Geophys.Logging:
Vo Rig CME 750 Casing: ‘
?Vv‘ Bit(s) 4 1/4" ID Hollow Stem Auger Bit 27 1.D. PVC 1018195 14:50 10/8/65 15:05
’i ?7 Drilling Fluid None
Filter Placement: 10/8/95 12:50 10/8/95 15:45
{ V‘ Protective Casing 8x8" Square Steel, by 5" long Cementing:
7VV Development
Bentonite Grout 10/8/95 16:20 10/8/95
¥ 1 Well Design & Specifications Bentonite Seal 0/8I55 | 7545 | I0/8:85 | 155
4
v‘?‘ Basis: Geologic Log X Geophysical Log
b 7| Casing string(s). C = Casing $ = Screen Well Development
v 9
v Depth String(s) Elevation
vy +1.52 - 5450 C1 51352 - 45710
v 5490 - 58.70 S1 457.10 - 452.30
71 5870 - 60.00 c2 452.30 - 452.00
v - -
79 - - Stabilization Test Data:
7[ 571 - -
v 3 Time pH Spec. Cond. Temp (°C)
¥ 7| Casing: Ct 2" dia. Schedule 80 PVC,
} fiush threaded with O-rings
i C2 2* dia. threaded PVC énd cap
(4" long or 0.33")
Screen: $§1 2¢ dia. Schedule 80 PVC, 0.010" machine
VV‘ cut stot, Hlush threaded with O-rings
3
* Sand Pack: 16-35 mesh Sifica Sand 52.2-61.6' Recovery Data:
Filter Pack: Less than 50 mesh Sitica Sand son
50.8-52.2° oo
Grout Seal: Wyo-Ben Grout Well Bentonite Slurry = ";g
3.0-47.0° § s
Bentonite Seal: Extra high yieid Wyo-Ben (100%) | ™ =20
Sturry 47.0-50.8", Chips 61.6-76.0 T
Concrete:  0.0-3.¢° s 20 P 80 B8O 100
TIME (Minutes)
Comments:

Not to Scale

Supervised by B. Harrington Site

LAIDLAW/OUZ RI-FS/MO

Job Number 943--2848 Fiie Name

LR102




OFFICE USE ONLY DATE REGEIVED
AEF. NO.
MISSOURI DEPARTMENT OF 1 4 5 1 0 6 -
NATURAL AESOURCES G.A.NO- : CHECK NO,
DIVISION OF GEQLOGY AND STATE WELL NUMBER TRANSKITTAL NO.
LAND SUHVEY ' CHECKED @Y RACUTE
MONITORING WELL
CERTIFICATION RECORD AFPROVED DY ENTERED
—— Ph 1 Ph g Fh3
INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR
SITE/FACILITY NAME WELL NUMBER
Lamtaw Beiogetonl  Sanrtagy  Laupes LB Io2
HiTE ADGRESS CiTy STATE ZIF CDUE
ST. fnarLEs Pory €p BeioGeTons Mo (02044
OWNER NAME TELEPHUONE
LaipLaws WastE  Systeas, e, 314- 241- 3Tt
OWNER ADDRESS B GITY STATE ZIP CODE
1233 Al Broabway ST Lows Mo =3102
vARIANCE [7] ygg |DATE!SeUED ;—3&37'%5; OF WeLL COUNTY 35T Liais
ISSUED  [Fl NO [Vamiance nomaem: v SECTION IO IN SURFAGE ELEVATION . D120
T
DESCRIBE LOCATION OF THE WELL S0 WE WOULD BE ABLE TOVISITIF ‘}'“E' s c
WEST siDE oF si7e, 390' gAsT oF Fewce D] SMALLEST % LARGEST %
LitE AmD 1530 MorTH oF SouTHWEST fFEMCE TN Ny % " “ “
Cogpei, { oM WP o HiL) T 2 s -
SEC. TWN. 71 M,ANG. EpAW
LAT. 3& . 1 D"T * LONG. ‘?D a Bles v 53 .
MONITORING WELL INSTALLATION PEAMIT
CONTRACTOR'S NAME Layne Wesrezn Co, luc, NUMBER | OoI1as3 wem
DRILLING CONTRACTOR'S . PERMIT :
NAME LA\H\IE V‘(&STEP-N CO-} F.UC- NUMBER OO 355 WP
WELL CONSTRUCTION INFORMATION
tvee | MONITORING WELL tveeor| (] HAZARDOUS MATERIAL MONITORING FOR: [CHECK ALL THAT APPLY)
weir | B PIEZOMETER e LANDFILL [ oTHER M®voc OmMeras [ PETROLEUM PRODUGT
O otHER OrusT, O o1HER OnLY
PRO- 11 ENGY| DIAMETER OF | WEIGHT Ot | SIAMETER AND| JOINTS MATERIAL
TECAvE H D TER OF | WEIGH DIAMETER AND| L 7HREADED [ MATERIAL T viigRmg pLASTIC | LOGKING CAP?
casiNg orphgoe, L) mecanica. [ weroen |09 stest [ rLuono pouywen | @ ves [ no
ety 5  glexa . oiew 7{. Fr. ([0 omHen TYPE
CAP VENTED MATERIAL DSFTH Fﬂ“g‘l‘-‘rTHE SU?FACE E ABOVE DESGRIBE HCW THE FLUSH MOUNT WAS
YOTHE M OF THE
@ ves [0 No | GAsNG | OJ CEMENT CAsGGROUTSEL . | el GROUND _|comsTRuereo
WEEP HOLE? peraiLs| 8 CONCRETE < CoMLE [ e
@ ves [T No OO oTHen 3.0 Fr MOUNT
CENTRALIZER USED Na MATERIAL
OM RISER Flves  LOGATED AT T stamLess sTeer [ oTheR
LENG ET| F TOR OF JOIN
—— mme [T [BETRE [V Wl | wen B eworen:
FIPE £ mecranicat Dl wewben (O stee, O muosio FoLyMer
DETAILS YA 2 w,| ScH Bo &Y4  w ([T omHen O orHen
[ ceMenT sLURRY L) cEMENT/BENTONITE SLURRY MATERIAL LENGTHOF | BENTONITE SEAL
annuran | Bl BENTONITE SLuRRY BAGS OF senToniTe| BENTONITE SEAL TALLED N
SEAL  I[T] NON SLUHRY BENTONITE E%giﬁg:ssfenusm SEAL SLURRY [ cHips’ UNSATURATED
TYPE: WATER USED/BAG ___GAL O eranular O pelers) 3.8 [J saTurATED ZONE
" %PE GRAIN $1ZE LENGTH OF FILTER METHOD OF ::r:,l‘nrﬂu'!lan b:n this BeET
PRIMARY SAND - [eack INSTALLATION umn 1 FOHMATION
FILTER suppiied In ha Feetf  FROM DESCRIPTION
MANUFACTURED . 8 SUAFACE
pAcK NATURAL to- 35 4 I MSA, Poug |fomSurtsce
TYPE GRAIN SIZE LENGTH OF FILTER METHCOD OF i
SECONDARY | [F] sanp PACK INSTALLATION Depth o battem of ©-15 Clayey ailt
Fi
PACK L] :;I;NUFACTL}HEB 105 "4_ 1| s.A. POLL. ;::::cllu Casing 3.0 t5-T0 Traszh
LENG?H OF SCREEN DIAMETER 5LCT SIZE] WEIGHT OR | MATERIAL
el & PLASTIC . _ _
SCRER g ;i | Depth o Bessed s St e aia
) T 2 ) 10 [scHBp | aTERL e | R Beeel ) o
LENGTH OF SUMP DIAMETER OF SUMP MATERIAL
SUMP : PVC 3 sTeRL
DETAILS FLUORQ POLYMER Dapth to Bese ol y
o7l Bantonlle Seak 508
WAS THE WELL, BACK MATERIAL USED LENGTH OF SACK FILLED
FILL
B ves [Ino MED. BENT, ¢H1pd 144"
Depth o Top of thal
STATIC WATEA LEVEL FEET FROM MULTIPLE CASED WELLS Screan: 55:0
MEASURING POINT] SUBMIT ADBITIONAL AS BUILT DIAGHAM SHOWING WELL
DATE OF STATIC WATER LEVEL CONSTRUCTION DETAILS INCLUDING TYFE AND SIZE QF ALL
CASING, HOLE D:AMETERS, AND GROUT USED.
MEASURING POINT FOA STATIC WATER LEVEL 15| GAILLING EQUIPMENT Degih o Boitom of
[ 7op oF misen pipE Ul amaotany B auvcentvee 474 H3A . | ive soer: koo
[l otHer . O Total Depth T
ELEVATION OF MEASLIRING POINT AEVEASE OTHER DATE WELL DRILLING WAS COMPLETED
V5 AOTARY 10-069
| HEREBY CERTIFY THAT THE MONITORING WELL MEREIN DESCRIBED WAS CONSTRUGTED IN ACCORDANGCE WITH THE DEPARTMENT
OF NATURAL RESOURCES REQUIREMENTS FOR THE GONSTRUCTION OF MONITORING WELLS,
SIG'NAYUBE PHI_ AY GON?'HACTDRJPERMIT " DATE SIGNATURE DHILLE‘ I% DATE
Ed - -
AN ,)”;d"uf)i\ b - H-is-45 7{!;?%&“ JJ- M n-s-1s

MO 7801415 [7-85) ﬁ DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRAGTOR PINK/GWNER
£/ MAIL WHITE COPY TO: DEPARTMENT GF NATURAL AESOUACES, P.O. BOX 250, ROLLA, MO #5402

@ WOrliio Pase

ENCLOSE $35 PER MONITORING WELL FOA THE CEATIFICATION FEE WITHIN 80 DAYS AFTER WELL COMPLETION




000000

LADLAW WARTE SYSTEMS mNC.

SOIL BOREHOLE

LOG

SITE RAME AND LOCATION DRILLING WIETHOD: BORING NO.
4.2% nch LD/BES inch 0D Hollow Stem Auger LR—-103
SHEET
SAMPLING METHOD: I g 3
SPLIT SPOON: 20 inch OIS B, CSPY
LATILAW/OUE RI-FS/MI L 80 inch QNS inch LD, ¢ DRILLING
WEST LAKE LANDFILL SHELHY TUBE: 3.0 inch O.D./2 13716 inch 1D 3| STart FHRISH
OPCRABLE UNIT 2 WATER LEVEL  Bot.74 7o T T
TIE D16 14:00 =00
KORTHING: 1066527.38 bl 18720433 MTE
DATUM EASTING: 515217.07 ELEVATION 4601 CASING DEFTH ) 380 7, 10/19/9%) 10/20/93
DRRL RIG  CME 730 SURFADE  CONDITIONS
ANGLE  90° SEARNG NA
SAMPLE HAMMER
&
E§ N g SAUPLE SUAMEER g
X |~ AND REMARICS
EE § 5 DESCRIFTICN OF MATERIAL
i 3
e 2 1 Q Wa-25 Ft SHUFF, moderate yellowsh -
- 4 2.0 brown (IOYR 5/4), CLAYEY SILT, troce fine -
- 5 5050 Grovel, cccasional cabbles, NR, dry, (CL- 3P e
b {8 N ML), CFILLD Ol =
~ N =
- \ E
— 2 ’ ———t
- zoe § 457.6) 25 =
b 13 fesuy 2335 £ Very stiff, medium gray sp -
— 3 |16 CNS), SANDY SILT Uttle o~F Gravel, -
arcasional cokbles, SR, danp, (ML), @ -
CFiLLy =
4 ¢3.5-7.5 Ft) Very siff, medum bluish ]
2 e gray ¢§B 5/1), SILY, Uttle o-F Sond, WR, =
N domp, (ML, <FILLY - =
5 n @ i
—!
poe
6 I3 e 4
B 28" -
5 s sP -
7 @ —
{7.5-10.0 12 SUFF, medium light gray -
B (NB), SANDY SILT, livtle «-Ff Gravel, SR —]
3 14* danmp, ML), CFILLY ]
] o -
4 s SF -
q ¢ @ =
L PR (104-19.3 Ft) Firm, nedun gray (NS, -
a2 EXy SILT, tttle fine Sund, trace ron ]
] v stoming, 3R, damp, (ML), (LOESE sp =
" ®| —
o) o# 20 FL
12 |1 140 ] Hate began moking
g 12 - gas at low {evels
3 m 3P -
1 3 @ =
= 14 =
20 v
Ery sP -

Aot

LRI

L AYNE-WESTERN

DRILLING CONTR

M. SANDFERT

LOGGED BY

. 943-7840
LR103

408 NO.

B. TILTON

CHK'D BY

10/83/95

DATE

-
-

FILENAME:




V./:/ /o] [/

LAIDLAW WASTE SYSTEMS ING,

SOIL BOREHOLE LOG

SITE KAME AMD LOCATION DRILING METHOD: SORNG NO.
425 nch LI/B25 mch 3.0 Hollow Stem Auger LR~103
SHEET
SAMPLING NETHOD: 2 o 3
SPLIT 8P 24 inch 008 B (582
LAIBLAW/TIUZ RI-FS/MD LIT SPOON 26 inch O0/LS inch LD, (88 URILLING
WEST LAKE LANDFILL SHELEY TUBE: 348 inch O.0./2 13/16 inch LD ¢SHY] smar PYNISH
OPERABLE UNIT
ERABLE UNIT 2 WATER LEVEL Fsm FT THE | TOE
™we 911G 14:40 200
DATE DATE DATE
NORTHING {DBES27.38 NG L2008 /19795 10480785
DATUR EASTING' 515217.07 ELEVATION 4601 CASING DEFTH [3m0 FT.
DAL RIS CME 750 SURFACE CONDITIONS
ANGLE  g0° BEMGNE  NA
SANMPLE HAMMER
& AND REMARKS
3 DESCROFTION OF MATERIAL
ES | &z
- ‘ (00-19.3 F1) Firm, mediun gray (W5, <P
- RILT, Uttle Fne Sand, trace #on =
[~ stoning, SR, damp, (ML), CLOESS? =
15 5 ' —
e a -
= 3 |&F -
- 4 <t .
— sp -
17 |3 0 A
- =
—18 ]
1 T from 18.8-19.0 ft, wet zone -
2 B -
2 alyard m—
P -
4 ——
19 ¢A40.8 193 e
€19.9-24,2 Ft2 Firm, grayish black (N2), ]
SILTY CLAY, NR, domp, (CL), (ALLUVIUM} _j
20 {» z4 et
4 20 -1
[ a8 et
SH 7
21 7 @ T
-
22 [4 aa -
4 2q B 223 ft, cotor changes to medium dark -l
5 sy gray <N4) SP -
2% (& @ —
-
24 1o Jew €435.9) 842 —
R - B td42-T0.0 FLJ Lompoct, modium groy <o -
17 It R methiurs dark Groy (NG to N43, fine SAND, R
28 15 cerl trace St NR domp, (SP), (ALLUVIUMI 5P ]
26 |, a2l T 1B BeD Y.,
4 Yl B —~ | encountered woter
& . -
oy |13 it SR =
From 272-27.5 Ft, CLAYEY SLLT iayer —
| ‘ M —
: 28 g 11 A =
£ e Z
E—zs 15 é:) —

LAYNE-WESTERN

DRILLING CONTR

M. SAMBFORT

LOGGED BY

. Y43-PRAH
LR1a3

J0B NO.

B TILFEON

CHK'D BY

/83,95

DATE

FILENAME:




000000

LAIDLAW WASTE BYSTEME NG

SOIL BOREHOLE LOG

SITE NAME AND LOCANON ORIEUNG METHOD: BORMG N,
425 nch LB/B25 inch DD, Hollow Stem Auger LR—~103
SHEET
SAMPLING METHOD: 3 o 3
IT P B/, )
LALDLAV/TLE RI-FS/MD SPL DN 28 Inch O.0/15 ineh LD, (S DRILLING
WEST LAKE LANDFILL SHELBY TUBE! 30 inch 0.0./2 13/16 nch LD (SH) | starr | measw
GPERARLE UNIT 2 WATER LEVEL  bgos rr ' THE TIE
TE g4 14:00 508
DATE (/20,95 BEIE ¢ DATE
NORTHING: 1068587.38 ‘ "
OAT_EASTING 51521707 ELEVATION_ 4501 CASIKG DEPTH [3a0 rr, 10715/95] 10720795
DL RIG  CME 750 SURFACE COMKTIONS
ANGLE  9o° BEARING NA
SAMPLE PAMMER
- é E
© SAMPLE NUAMBER
F AND REMARKS
§ DESCRIPTION OF MATERWL
§8 | 8%
— 4 (3 HEN (242-380 FtJ Compact, medium fray to —
- 4 2T medium dork gray (NS to N4), Fine SAND, -
- ;!ﬂ il MM troce Silt, MR, domp, (SPY, CALLUVIUMY P "
- 3t e I
- S -
- i =
32 s i =
- il Ex MR from 323~323 Fi. lnyers of decayed -~
: 14 essofriie vegetation sp -
o 33 27 s @ o
34 |, 55 =
: 12 i -
~ a5 = i s =
=36 | || =
- & il 3
- 12 T Gl I
— 37 rie @ 370 ft, SAND becomes medium to Fine —
- B groned -
adip i (42213 380 o
- End of Scit Borehole Log at 384 £1, —
— 38 —
. —
41 g
- 42 o
—43 -
o 44 =
= -

LAYNE~WESTERN

DRILLING CONTR

M, SANIFORT

LOGGED BY

. 943-2848
LR103

J0B NO.

B. TILTON

CHK'D BY

10/23/95

DATE

*
-

FILENAME




Well No.
Boring No. X-Ref:

LR-103

LR~103

PIEZOMETER CONSTRUCTION SUMMARY

Job Muember B43-2B43 File Mame

LF103

Survey Coords: Northing: 1068527 {1 Elsvation Ground Level 450.1 ft. NGVD
Eagting: 518217 #. Top of PYC Casing 451.28 1. NGVD
Drilling Summary: Construction Time log:
Start Finish
Tatal Depth 40.0 1. Task Date | Time Date | Tima
Borehole Diameter & 1747 (0.0~40.0Y Dritling
Casing Stickup Height 1.10 &, CME 75 w0985 | 1400 wizoms | w00
Drillar Layna-Western
St Louis, MO
Geophys.Logging:
Hig CME 750 Casing:
Bit(sy 4 1/4" 1D/8 1/4" Q.0 Holiow Stem Auger Bit 2" 1D PYE 10020095 | B:55 wjzofEs | 860
N Dirilling Fluld None
\ Filter Placement: | weoms | e 1002095 | 108
\\ Frotective Casing 8x8" Square Stesl, by 5 long Cementing:
e Development
L e Bentonite Grout ofz0fes | 1a:s c I
Well Design & Specifications Bentonite Seal TGE0/8E | Y028 12608 | IS
T Basis: Geologic Log X Geophysical Log
Y ot Casing string{s): C = Casing 8 = Screen Weil Development
— Depth String(s) Elevation
f— +1.10 - 28860 1 461.23 - 43150
- 28.60 -~ 8B40 51 431.50 - 42170
"""""" 38.40 - 3870 cz 421,70 -~ 42140
- - Stabilization Test Data:
Time pH Spec. Cond. Temp (°C)
Casing: C1 27 dia. Schedule 80 PVC,
50 flush threaded with O-rings
C2 27 dia, threaded PVC end cap
(4" long or £.33"}
Screen: $1 2" dia. Schedule 80 PVC, 0.010" machine
cut slot, flush threaded with O-rings
. Sand Pack: 16-35 mesh Silica Sand 25.3-39.7' Recovery Data:
Filter Pack: 100 mash Sllica Sand 23.6-25.3' 100
S
fin]
Grout Seal: Wyo-Ben Grout Wall Bentonite Slurry % ;’g
3.0-13.0° ' g so
70 = a0
Bentonite Seal: Extra high yield Wyo-Ben (100%) | ™ e
Slurry 13.0-23.6' fg
Concrele:  0.0-3.0/ Rl 25 ) 60 BO T
TIME (Minutes)
Comments:
~80
Not ta Seate Supervised by M. Sandfort Site LAIDLAWIGUZ Ri~FSIMD




OFFICE USE ONLY DATE RECEIvED
REF. NQ).
MISSOUR| DEPARTMENT aF 14 51 0 7
NATURAL RESOURGES CA-u0. CHEGK NO.
DIVISION OF GEOLOGY AND STATE WELL NUMBER TRANSWITTAL NG,
LAND BURVEY - ' SESeEn Y -
Hi AQUT!
MONITORING WELL
CEﬂTIF’CATION RECORD APPAOVEDR BY ENTERED
0 1 Ph 2 sh3
INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR
SITE/AFACILITY HAME WELL NUMBER
Lainlaw BrIDGETON Sanitapy LAnoFILL LE-jo%
SITE ADDAESS CITY STATE ZIF CODE
St iselEs Pocy o Beipaerond Ma L3O s
OWHNER NAME TELEPHONE
LapbLaw Waste Systems, Inc, 34 - 241 - 3T
OWNER ADDAESS ciTY STATE ZiP COODE
1238 M. Beoabway 57 Lowis M3 B2
VARIANGE [J yEs |PATEISSUED LOCATION OF WELL counry 1. Lours
1SSUED E no VARIANGE NUMBER: Vv SEC-}YUL,?PLA-I;DN SURFACE ELEVATION Ao |
3 T H
DESCRIBE LOGATION OF THE WELL SO WE WOULD BE ABLE T0 VIBIT IT i ol
AT WEST BASE oF SRAVEL PILE Fui Ty SMALLEST % LARGEST 5
ABPHALT PLaT N W “ " "
e T
SEC, wh__47 NANG. .. S (EoRw
ar 28 . 4 . 05 onn T2 . 26 . 4m .
MONITORING WELL INSTALLATION ' ST PERMIT
CONTRACTOR'S NAME Ladne Western Co lue. NUMBER OVIZE8 W4
DRILLING CONTHACTOR'S PERMIT
NAME Loynve Westeen Co, luc, NUMBER COIZSE WP
WELL CONSTRUCTION INFORMATION
Tvee [ MONITORING WELL vvee oF | L1 HAZAMDOUS MATERIAL MONITORING FOR: (CHECK ALL THAT AFPLY)
wer 1Bl PIEZOMETER faren @ LanpFie. O oTHER v.oc. Omerats [ pETROLEUM FRODUCT
I oTHER O} Lus.T, OomHeR . ONLY
PRO-
TECTIVE LENGTH EIAASTEEH aF ngJIIG.HTOB [ﬂyleﬁETg?AND JOINTS D THREADED MATERIAL D THERMO PLASTIC LOCKING CAPT
CASING ORELYOLE, O mechanicar O weroeo | B steel O riuoro poLymer 1B ves [ wo
o ey 5 il B8 ) odtga | A &0 omen TYPE
CAPVENTED MATERIAL QEFTH FROM THE SURFACE ABOVE BEBCHIBE HOW THE FLUSH MOUNT WAS
ves Owo | caome|Ocewent  [RIEsiotoni™) vocor CoNET
GHOUT . SAQUTSEAL | SURFACE GROUND
WEEF HOLE? petans| B CONCRETE™™ > | - = T il | COMPLE, 7 FLUgH -~ |
A0 TION
B ves O no O oTHeR ‘ FT, MOUNT
Centaauzerusen B wo MATERIAL
N RISER Clves  Locaten ar 00 staincess sTeEL (1 oTHER
E| [w] F WEIGH 0 A CFE JOINTS
msen | O DIAMETER O WEIGNTOR | DIAMETER G X tupzapED [MATERIAL K] THEAMO ALASTIC
PIPE O mechamicat O wewpep [ steer [ rLuoro roLymer
DETAILS 32 z w.| SCHBD &% w!0otHen O erver
[ ceEMENT SLURRY L CEMENT/BENTONITE SLURRY MATERIAL LENGTH OF BENTONITE SEAL
AnnuLan | ] BENTONITE SLURRY BAGS OF senToniTE| SENTONITE . T UNSATURATED
sEaL | [T NON SLURRY BENTONITE g%’éi’%:ffé’usm SEAL stuAry [ cHips e RA
TYPE: WATER USED/BAG . GAL. L cranuLaR O pELLETS| o | SATURATED ZONE
TYPE GRAIN SIZ2E LENGTH OF FILTER METHOD GF ::;urmllimb'ht this FEET
PRIMARY PACK INSTALLATION umn (o
FILTER % i:hr:l?JFACTUHED puplhed n e Faal] o OREAGE DESCRIFTION
PAX 10T naTumaL - 35 147 | HiS.A. PouR | Burisce
TYPE GRAIN SIZE LEMGTH OF FILTER METHOD OF
SECONDARY | B] sanp PAGK INSTALLATION Beplh ta bottom of a-7 Gravelly clay
FILTER
B
Pk | waracroren | o 1T | s poop i |
LENGTH QF 5CREEN DIAMETER SLOT SIZE] WEIGHT OR | MATERIAL .
WELL SoR ¥ [ prastic T-2 SN clay
BCREEN STEEL Depth {o B. f
o i 2w e |seRBe (] rLuono poL yygn| Amsinrseat |~ 13.0
LENGTH OF SUMP DIAMETER COF SUMP MATERJAL
suMp O pve [} steeL
DETAILS L] FLuoAo POLYMER Depih to Base of
D OTHER Batilonils Sest: 23‘-
WAS THE WELL BACK MATERIAL USED LENGTH OF BACK FILLED Oepth to Tem of
9| 0 Ty
BACK FiLtnr BORE HOLE Pﬂrl:mry Flll:;;nk: 25.3
il 1O ves B no 340 Sih 3
Dapth 1o Top of Lhe ! ! Ban
STATIC WATEA LEVEE, FEET FAOM MULTIPLE CASEDR WELLS Screen: 30\ o
MEASURING POINT| sUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL
DATE OF STATIC WATER LEVEL CONSTAUCTION UETAILS INCLUDING TYFE AND SIZE OF ALL
CASING. HOLE DIAMETERS, AND GROUT USED.
MEASURING PCINT FOH STATIC WATEA LEVEL 151 DRILLING EQUIPMENT Cepth to Botlom of
B 70p of AisER PIPE O amroTany B aucerTyre 474 H.S-A. |twscren 4.0
[l orHeR O . Talal Dapih: 40.0
ELEVATION OF MEASURING POINT REVERSE QTHER . [ DATE WELL DAILLING WAS COMPLETED
4lxﬁ Zé AOTARY 10~ 20-9%

| HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN AGCCORDANCE WITH THE DEPARTMENT
OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION COF MONITORING WELLS.

SIGNATURE FRIMARY (’:’UN‘[HA TOR/PEAMIT # DATE SIGNATURE DRILLEA/PERNIT # DATE
v H . t ] I
Zon ool IHede W 1-15-95 | Zoviam Jﬂ.’ﬁla L;;,_,)ﬂ, 1-15-95
MO 78041415 (7-85) © //’bim’alau‘r:oﬂ: WHITE/DIVISION CANARY/MONITORING WELL CONTRAGTORY PINK/OWHNER & corauprie
4 MAIL WHITE COPY TQ: DEPARTMENT OF MATURAL RESOURCES, P.0. BOX 250, ROLLA, MO 65402

ENGLOSE $35 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION




LAILAW WASTE BYSTEMS INC,

V. /7 /o/ [/ 4 SOIL BOREHOLE LOG

SITE NAME AND LOCATION DRELLING METHOD: BURNG NO,
4.253 inch LD/B23 inch OO Hollow Stem Auger LR~108
SHEET
SAMPLING METHOD: 1 o¢ 3
SRLIT N 2.0 i LA, D.
LALILAW/UE RI-FS/MD LIT SPOON: 20 inch [LIL/LY men LD (5P DRLLING
wgiénngxé lama?rém SHELBY TUBE: 34 inch OB/2 13716 nch LD ¢SH3] syant FINISH
ABL,
WATER UMEL |23 ¢y [az0 F1 THE ] T
THE 13m0 | 100 245 | 145
NORTHING: 1067709.56 i 19703/ 95018/04/93 o W
+ s
DATIRE EASTING: 51452456 ELEVATION 484.2 oSG DB | 260 £1.] 364 £, 10/03/93 10/03/53
DREL RIG  CME 750 SURFACE COMOMONS
ANGLE 99 BEARING NA
SAUPLE HALMER
Be |2 g :
“ SAMPLE NURGER
& ~ AND HEMARKS
EE g 5 DESCRIFTION OF MATERIAL
® 3
fonse 6 18 a-g2 £1) Compact, moderate yellowish .
- g By brown (0YR 5743 SILTY CLAY, N2, dry, -
s & 3] (CLs, FILLY 5P o~
[ { B ]
- & 1.3 Ft, damp o
-2 |, | \ 48200  ga —
- 3 55 {g.2~32 f1) Loose lUght olive groy -
: 3 (5Y S/E), SILT, NR, damp, (ML), (FILLY s ~]
— § |43 4810y 3.2 —
- (32-292 FtJ WASIE, damp ® -
— 4 4 | 84 poe PIn
= ] sP -
—] & @ prm—
= ¢ e -
= 5 %ﬂ SF =
E B 795 £t, moist E
SR [ —
T g i-’ sP -
- # 98 Ft, wet =
10 2 -~ Faint petroleum
- 3 - ador
— 41 |4 sp|
=12 1 -
-~ 0 : ki o
14 g;_, ey R —
5074 -

LAYNE -WESTERN

DRILLING CONTR

B, HARRINGTON
CHK'D BY

LOGGED BY

S43-28048

»
.

JOB NO.

B TILTON

W/5/95

DATE

. LE10S

FILENAME



V.- /7 /o] [/

LAIOLAW WASTE SYSTEME INC.

SOIL BOREHOLE LOG

21 \4

23

24

25

26

27

28 |
a7
18

28 |

<

)

j ,TTTF[TYT‘F]THT]T R AL L A R AR AR PR R RN R
NN SEER REn~
frgtj:- G njr G ujre 7 e
g% g3 g3a i
] ] ~ ~ e ] e | g et
4949994999994 94949494¢

GRAVEL

granudar soil intermxed with waste

(29.2-3048 F1) Compoct nediun groy
NSy, SILTY CLAY, SR, wet, (CL) FILL)

From 292-898 Ft, layer aof LIMESTONE

sp

P

wdoobwdoobiodo ool uod o badbaedontog

. | STE MAME AND LOCATION DRILLING METHOD: BORNG NG,
‘ 425 inch 1B/B.25 inch OO Hollow Stem Auger | LR—105
SHEET
SALPLING METHOO: 2 o 4
T SPOON: 20 tnch f0/L5 inch LB (SP
LAIDLAW/OUE RI-FS/MD SPLT : 20 inch 0./L5 inch LD, (5P BRULLNG
WEST LAKE LANDFILL SHELBY TUBE: 30 inch M2 13716 inch LD SH3] smmr | mwisw
OPERABLE UNIT 2
WATER LEVEL 1513 £T.|320 FT. TWe | TME
- TIEE 13,5.“9 s St 14145
NORTHING: 1067709.56 bl 10703/ 3510004/33 W=
3 L 2
DATUM EASTING: 51452456 ELEVATION 4842 CASIKG DEFTH Izau 1] 360 FT. 1070339 16/03/53
DREL RIG  CME 750 SURFACE CONDITIONS
ANGLE 90" BEARING NA
SAMPLE HAMMER
Ak 5 ;
o SANPLE NIREDER
BT | AND HEMARKS
E 5 DESCRIPTION OF MATERMAL
Bd | 22
7Y LE-29.2 Ftd WASTE, damp SP
7 v
v
16 5 o 7 8.0 ppn PID
3 X R
g ol o 8P
T ®
Vv
v
18 3 TA 2
5 V|V VE
7 asnty o f 3P
1g lsora v .
v
v
20 5045 v From 19.9-238 Ft, some Limestore and 8.0 pom PID

Landfill gas odor
40 ppn PID

l.ost shoe on
Spirt Spoon

8.0 ppm PID

LAYNE~-WESTERN

DRILLING CONTR

B HARRINGTLN

LOGGED 8Y

9432048

-
™

JOB NO.

B, TILTON

CHK'D BY

104,95

DATE

LR1G5

FILENAME




LAIDLAW WARTE BYSTEMS ING. S Ol B O R E H O LE LO G
SITE MAME AND LOCATION DIILLING METHOD: BORING HO.
425 inch LE/B.25 inch 00 Holew Stem Auger LR—-105
SHEET
SAMPUNG METHOO: 3 gr 3
5P 15 0 ¢ /1.3 i .
LALILAW/OUE RI-FS/MO LIT SPOON 20 inch LDL/1S incr LD ¢SP DRELING
WEST LAKE LAanDFILL SHELBY TUBE: 3.0 inch DD/ 13716 incl LI, {SH) START FINISH
CPERASLE UNIT 2 ~T
3 WATER LEVEL 1=i3 ¢ faan Fr THE | T
WE xa,sn? n[gg‘ D4 14:45
NORTHING: 1067709.56 el 10703/ 99110/04/35 ONTE DATE o
. o
DATUM EASTING: 514584 56 ELEVARON 4842 cAsiNG DEPH Lago rrlaeg Fr 16/03/95 10/03/99
Oftel. R  CME 758 SURFACE CONTIONS
AHGLE 90 BENWG NA
SAMPLE HAMMER
i g g
™ SAMPLE NUMBER
F4 ANG REMARKS
E 55 5 DESCRIPTION OF MATERAL
s | ¥ CIDO-360 Ft) WASTE, wet g ale Fi,
G chunk of lmestone
51 ReS v 143 c;ushed end of
v Shetby Tube
v B0 ppm PID
32 o
v
10 n.e*
1t W V
3073 @l 9 @ 3P
g v |
v v @
;7 v
34 v V‘E*
37 g2
29 15¢¥ V
24 juoo] T W P
35 |30 ;v
v
36 Al (448,23 360
H L £36.0-380 f1) Loose, clive gray 00 ppr PID
a2 BT {3Y 4/1), SILT, bttle fine Sand, NR,
3 Lot moigt, (ML), (LDESS) P
37 +
(446.2) 384

38

39

,.EITI’FT%‘TH‘ETTFF[’TTﬂTm“iTm!‘flTﬂTTTI’T{TTTFp‘rTT],.u;ma]im
5 = 3 &

End of Sof Baorehole tog ot 380 FE.

oo bbb o e o b s o b

LAYNE-WESTERN

DRILLING CONTR

HARRINGTIN

B,

LOGGED BY

: 943-PB48
LR1DS

JOB NO.

TILTON

3.

CHK'D BY

10/9/93

DATE

FILENAME:



&0

~70

B0

"
/]

3 3
<
{iqﬂ

<

o I

<1

~

20 3

30 b

T 1
QQQQQQQQQQQQQ{]Q

HIHHHTTH

Well No. 1R-105
Boring No. X-Ref; LR-105
PIEZOMETER CONSTRUCTION SUMMARY
Survey Coords: Northing: 1087710 ft, Elevation Ground Level 484.2 f. NGVD
Easgting: 514526 . Top of PVC Casing 486.78 . NGVD
Drilling Summary; Construction Time Iog:
Start Firish
Totat Depth 38.0 ft. Task Data Time Date | Time
Borehole Diameater 8 174~ (0.0~-38.0% Drilling
Casing Stickup Height Z59 1, CME 750 10/3/95 ey 10395 14:45
Driflar Layne-Wastern
8t Louis, MO
Geophys.Logging:
Rig CME 750 Casing:
Bit{s) 4 1/47 ID Hollow Stem Auger Bit 2" LD. PVC 10/3/85 | 1500 101386 15:05
Drilling Fluid None
Filter Placement: 10/3196 1510 10/305 18:00
Protective Casing Bx8” Square Stesal, by §' long Cementing:
Development
. . . Bentonite Grout
Well Design & Specifications Bentonife Seal SOBEET | ed0 . | TBRNEE | en
Basts: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen Well Development
Depth String(s) Elevation
+ 258 - 2820 Ci ABB.TH - 45800
28.20 - "36.00 3 45800 ~ 44820
36.00 - 3630 G2 448,20 ~ 44790
- - Stabilization Test Data:
Time pH Spec. Cond. Temp (°C)
Casing: €1 2" dia. Schedule BO PVC,
flush threaded with Q-rings
C2 2" dia. threaded PVC end cap
{4" long or 0.33")
Screen: 51 2" dia. Schedule 80 PVC, 0.010" machine
cut slot, Tlush threaded with O-rings
Sand Pack: 15-35 mesh Silica Sand 22.8-36.5' Hecovery Data:
Fifter Pack: Less than 50 mesh SHllca Sand 160
21.8-22.8' o
Grout Seal: % :g
v
= 40
Bentonite Seal: Extra high yisld Wyo-Ben (100%}) LAl P
Chips 3.0-21.8' o
Concrete:  0.0-3.0° ™ Y ey &G RO 100
TIME (Minutes)
Comments: Drilled to 36.0" and collecied split spoon sample from 36,0-38.0°

B, Harsington Site
G4 3-2548

Supervised by
Job Number

LAIDLAW/OUZ RI-FSMMG

Fite Name

LR10S




OFFICE USE ONLY DATRAEGEIVED
AEF_ NG
MISSOURI DEPARTMENT OF 1 4 5 1 0 9
NATLIRAL RESOURGES GR M. CHECKHD.
DIVISION OF GEOLOGY AND STATE WELL NUMBER TRANSMITTAL NO.
LAND SURVEY ey
KEi AQUTE
MONITORING WELL
CERTIFICATION RECORD AFPROVED BY ENTERED .
#h 1 Pl 2 Fh3
INFORI\}‘ATION SUPPLIED BY MONETORINQ_WELL CONTRACTOR
SITE/FACILITY NAME WELL NUMBER
LainLavt BeiDegmms  Sanitary LANDFILL LE~105
STE ADDRESS "~ ey STATE ZIP CODE
57. Craetes Pocy. Eo BRibaEToM Me b3odq
OWHNER NAME TELEPHONE
Lammrawl Waste Systeras, Ine. A4~ 24)- 3o
QWMNER ADDRESS |y STATE ZIP CODE
1838 b Besapway S, Lowis M LB o
VARIANGE [J yEg | PATESSUED LOCATION OF WELL county _ST. bowis
- |18sUED [ NG [Vamance nowmE: " S omON SATION IN SURFACE ELEVATION 484,23,
-
* ' DESCRIBE LOCATION GF THE WELL 50 WE WOULD BE ABLE TO VISIT 1T ':‘ ; ';“E'
90  BAST pF WEST FEMCE LiME AnD 325 | SMALLEST % LARGEST %
MORTH oF 3oURWESY FENCE copileR. e # % % %
1. 1 ] 1
SEC, w47 wane B egaw
tar._ 28« A48 . 51 . 1ong, 99 - _ 26 . 5T .
MONITORING WELL INSTALLATION ; PERMIT
CONTRACTOR'S NAME Lavwe wlesteen (o lnc, NUMBER | O0I3B8 wibid
DRILLING CONTRACTOR'S PERMIT
NAME Layve Western Co. e, NUMBER | 0GI2m@ wipns
WELL CONSTRUCTION INFORMATION
tvee | [d MONITORING WELL 1vee oF | L] HAZARDOUS MATERIAL MOGNITORING FOR: (CHECK ALL THAT AFPLY)
weie | PIEZOMETER somen \Blwanorie [ oTHeR voe. [ MeTALs [ PETROLEUM PRODUGT
O otHER HrLusT, [ o7HER QNLY
PRO-
TECTIVE LENGTH g‘l‘.ﬂ.‘slloINEéEH OF \;S,AG;!’\" OR Dféﬂngng»\ND JOINTS D THREADED MATERIAL D THERMO PLASTIC LOCKING CAR?
casina o |Proe |0 mecHanical O welosn steet [J ruono poLymen | B ves O no
oF vasth g | Exon6.188" | 84 510 onen TYPE
CAP VENTED MATERIAL = B[E}FJHEanTM‘:ézEQSFUHFACE E] ABOVE DESCRIBE HOW THE FLUSH MGUNT WAS
TO THE 8 THE | TYpE OF CONSTRUCTED
£ ves O no gﬁ,’g? CEMENT CASING GROUT SEAL SURFACE GROUND
WEER FOLE? perans| B CONCRETE - | camPed ) o sy e
TION
® ves O No O oTHER 30  m| MOUNT
CENTRALIZEAUSED (A NO MATEREAL
ON RISER O ves  Locaten AT [ stamiesssreer, [ otHeR
E| TER OF WE R £R OF JOINTS [>} M. A
msen |-oHOTH amieTER WEIGHT O DIANETEA € THRZADED | MATERIAL A THERMO PLASTIC
PIFE O mechanicar OO weoep ([ sresr O ruuono pouyses
DETAILS 28.9 1. 2 N SeH B0 8% w|OotHen [ orher
[ cemenT sturRy O cemENT/RENTONITE SLURRY MATERIAL LENGTH OF BENTONITE BEAL
annuLan | (] BENTONITE SLURRY BAGS OF BENTONITEf CENTONITE SeAL (STALLED IN
SEAL | [0 noN SLURRY BENTONITE EE;"EiFrL:lsgusen seAL (@ sLURRY O cHies | fl UNSATURATED
TYPE: WATER USED/BAG ____ GAL, O eranuar O eeLlers| 18,@ [ satruraTeD zoNE
AIMA %PE GHRAIN SIZE LENGTH OF FILTER METHOO OF :"’:ﬂm?ﬂ”:ﬂ this FEET
PRIMARY AND PACK INSTALLATION urtn 1o FORMATION
e O MARUFACTURED Lag -~ N rupplied n the Fest|  FAOM, OESCRIFTION
NATLIRA, =25 15 L B SA Pool )
TYPE GRAN S1ZE LENGTH OF FILTER METHOD OF
SECONDARY | ] sanp PACK INSTALLATION Deplh ta batiom of a-2 <l a\/
ek [ wracrone | oo o | isA. pous [ | o
LENGYH OF SCRAEEN DIAMETER SLOT S1ZE| WEIGHT OR | MATERIAL
weL soAar . % PLASTIC 2- 3k Trash
SCRE! STEEL Fapth ta Bass ol
o FT. 2 w10 |sanBo [T FLuoRo poLypeR | Anwster Seat 2L8
LENGTH OF SUMP DOIAMETEA OF SUMP MATERIAL
SUMP 0 evc O sreeL
DETAILS O FLuoro POLYMER Dapih to Basw of
OTHER Hantonlie Seat: 2 I.B
WAS THE WELL BACK MATEAIAL USED LENGTH OF BACK FILLED Degth 1o Tas of
Back | FILLED? BORE HOLE Eelmary Fiftes pack:
Firt o M ves B o ey FierPack] 22:8
Depth ta Top al it
STATIC WATER LEVEL #EET FROM MULTIFLE CASED WELLS Sttean; o 3
MEASUNING POMT| samIv ADDITIONAL AS BUILT DFAGRAM SHOWING WELL
DATE OF STATIC WATER LEVEL COMNSTRUCTION DETAMLS INCLUDING TYPE AND SIZE OF ALL
CASING. HOLE DIAMETERS, AND GROUT USED. +
MEASURING POINT FOR STATIC WATER LEVEL 15| DRILLING EQUIFMENT Depth 15 Bottam of -3 i
] vop oF Risen pirg O amrotany [ augsa Tyee 4748 H.S.AL | ihe serenn: 3.3
[l oter Tolsl Depih: 88,4
ELEVATION OF MEASURING POINT O revesss O otHer DATE WELL DRILLING WAS COMPLETED .
B, ROTARY [o-p3-95
| HEREBY CERTIFY THAT THE MONITORING WELL MEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT
OF NATURAL RESOURGES REQUIAEMENTS FOR THE CONSTRUCTION OF MONITORING WELLS,
SI[_LP}'G-TUHE PRIMﬁﬂY ONTAALTOR/PERMIT ¥ DATE SIGHATURE DAL LER/PEA ‘?l DATE
o I Y )))]CJ: ;g.:,\[n- NS4S | o wlaj:.u,‘z&»\m In-15-55

M0 T48-1415 (7.55)

;‘/DISTHlBUTION: WHITE/DIVISION L‘ANAaWMdNITOF{INGWELLCONT’RACTDUINKJOWNER

MAIL WHITE COPY TO: DEPARTMENT (F NATURAL SESOURGES. P.O. BOX 250, AGLLA, MO 85402
ENCLOSE $35 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTEA WELL COMPLETION

@ f et L




LAIDLAW WASTE BYSTEME INC, 0' BO R H LE LOG
| SWE NAME AND LOCATION ORELMG METHOD: BORING NO.
523 inch LD, Hollow Stem Auger PZ~107~55
&
EAMPLING METHOD: . E
SPLIT SPEHIN 24 3 DsLS s B GBP W
LAIDLAW/OUE RI-FS/MO L1 EHIN inch 0.D/LS e LD (S DRILLING y
WEST LAKE LANDFILL SHELBY TUBRF: 3.0 snch ODA2 13716 inch LB (SHY | START FINISH g
DPERABLE UNIT 2 WATER LEVEL ' TTE | mE | %
e 1300 | ey |
DATE : DATE DATE
NORTHING: 106716345
DATUM EASTING: SISPS452 ELEVATION 362.6 CASWNG DEFTH JEE/B|IRB |
DRILL RIG  CME 735 ) SURFACE CONDITIONS g
ANGLE  -9¢° BEARING 1]
SAMPLE  HAMMER %)
5
AERAL s : :
© NUAER
z ey REMARKS &
5 § DESCRIPTION OF MATERIAL
ke |23
- 3 os a-20 Ftl $4FF, moderate yellowish ' -
— 5 |ar] brawn CIOYR 5743, SILTY CLAY, trace of -
P 5 K4 5% very fine Sand, WR, damp, (CL3, FILL) fxs) i
T 9 s — -
= o = i
e el 4
- 2 *
— 2 |, ™ (20=40 FL3 Firm, yellowish orown s 3
= 2 EX (10YR 9743, SILTY CLAY, Litle Gravel, o
b 4 asae trace amount of trosh ot bottom WR, gk . g
e R I3 damg, CCLY CFILL) ——
= @ = ol ©
Lo — Pl S
— 4 = g &
b 3 L1 4D-60 £ Very gtff, medum light - o
- 2] gray (N3) to dark greenish gray o
- 11 jessay €3GY 4,1, EILTY CLAY, some Gravel SR gp _
- i moist, (CL), CFILLD @ o
- - i
- (456.6) &0 - ¢
e 6 3 ' EU-B0 Fto Mixsd donp wesie and SAty - z
| - a v i cloy . 5 &
" 23 s SE .
=7 ) v v @ = 8
- v - &8 B
it —_ [+
e v v - O o=
Y a 7 B -4
- 7 i B LG £t Trash -
- 2 |Epv =
- 4 asi] T cp -]
— 9 I Al G
-~ v -
. v v =
e 10 v _ —
e 3 e €10.0-120 FL.) Woste becores wet s
o 3 d ™
= 4 won ] ¥ W s "
o 4 |4 7 v =
- v v ® -
mppy ik, {4306y 1240 3| From [20-280 ft. | ¥
- B 20° (12.0-146 #t.) Na Recovery — ap sampies of H
- @ |Er Tl | recavered, but M ©
- 19 qem) .. v} -] ] drilling moiceted ™
— 13 > i rmixed waste ond
- % @ - sitty clay layers Y
o - o
14 1 € L (140-150 Ft) No R — = g
' 015, ) No Recover -
2 (%8 Y > - g &
g s - =S




000000

LAIGLAW WARTE BYSTEMS INC.

SOIL BOREHOLE LOG

SITE NAME AND LOCATION DRILLING METHOD: BORING NO.
6.25 inch LI, Hatlow Stem Auger PZ~107-85
SHEET
SAMPLING METHOD: 2 o 3
PLIT E=A 1 L0713 il ]
LAIDLAW/0UR RI-FS/MO SPLIT SPLON: 20 ihch 0LD./13 mch LD (3P DRILLIG
WEST LAKE LANDFILL SHELBY TUBE: 30 inch 0.0./2 13216 nch LD S| smrr | reusy
OPERABLE UNIT & TR i e
THE 1300 16:25
DATE DATE DATE
NORTHING: 106716345
DATUM _EASTING: S15254.52 ELEVATION 462.6 CASKG bePm 3/26/951 3/26/95
DRI RIG  CME 73 SURFACE CONDITIONS
ANGLE -90° BEARING
SAUPLE HAMUER
be |2 g g
- SAMPLE NUMEER
g2 iy ) REMARKS
§ § DESCRIPTION OF MATERIAL
2 5 }
- U50-1640 Ft) No Recovery SP -
- =
-:_- 16 =3 oo i a0~ Ft) No Recovery WM
= 13 e - 3
17 48 ®
18 5 o 1 <1B0-204 £1) Mo Recovery -
- 7 |EF : b
- a5 o SP -
— 18 |4 ‘I’ o
20 {5 oo [T <210-220 Ft) Mo Recovery —
— 5 |&7| & -
. 5 ) i o =
- 21 {3 Q —
= 8 O]
= o -
- o -
22 |s el 2T 220-240 £t No Recovery —
- 3 law -
- ;o™ 2 -
— 23 {° @ i
[ 94 L .
- ¢ oo (@40-26,6 Ft) No Recovery e
- 7 Ed e
— 7 WK P -
S e =
= 26 3 o
= 5 o A (@60-280 £ Voste -
- 5 {&F -
. 27 lga {FliFAl SP s
o g (43463 288 B
28 N BET-320 Fi) SUFf dork greenish groy -
- (5GY 4/D), SILTY CLAY, NR, wet, (CL), =
(LOESS) 3
29 \ -
N >

LAYNE-~WESTERN

DRILLING CONTR

5. Chsin

LOGGED BY

943-7048
PTIO7SS

-
.

JOB NO.

IHRST

A

CHK'D BY

G/ A0

DATE

FILENAME




V.77 /o] /4

LAIDLAW WAHTE SYETEMS INC.

SOIL BOREHOLE LOG

STE RAME AND LOCATION DRELING METHOD: BORIG NO.
- 823 inch LD Hollow Ster fuger P -107-55
SHEET
SAMPLENG HETHOD: 3 o 3
PLIT SP 3 0D./135 mch LD (5P
LAIDLAW/OUE BI~FS/MO SPLIT SPION: 282 inch 13 ine B. <5 DISLENG
WEST LAKE LANDFILL SHELBY TUBE: 3.8 inch OD./2 13716 inch LD (SHY |  START FIGH
OPERABLE UNIT 2 WATER LEVEL oy THiE
e 13:08 1685
DATE DATE DATE
WHRTHING: 1867163.45
DAYUM EASTING: 51525452 ELEVATION 4626 CASING DEFTH 3/26/95) 3/26/95
DRILL REZ  CHE 75 SURFACE CONDITIONS
ANGLE ok BEARING
SAMPLE HAMMER
by | g - ;
SAMPLE
=5 |- D REMARKS
é g DESCRIGTION OF MATERIAL
B |22
- Q (2a0-320 Pty STFF, dark greenish groy -
- (SGY 4715, SILTY CLAY, NR, wet, (L3 =
— LOESS) .
— 31 \ “=
= & (4306) 320 o
- 32 End of Soil Borehale Lag ot 320 f1 -
— See PZ-107-8% Record of Drilhole For ot
—— 33 rock descriptions below 550 Fi. wrieiest
— 34 —
Z—ES -
}36 g
=37 -
=3 =
5...39 "
=40 ~]
- 41 gpu
5_42 e
43 ~
44 o
-

LAYNE~WESTERN

DRILLING CONTR

COSIE
CHK'D BY _v. HERST

5

LOGGED BY

943-2848

PZIO75S

JOB NO.

621795

DATE

.
"

FILENAME




RECORD OF DRILLHOLE PZ.107-85

Shoet 1 of 4

DAILLER: 2 MAHURIN

DATE: BR20/Ma5

PROJECT: LAIDLAWSSFS BOAING METHOL:  NX Care & waier DATUR:  MEL COLLARELEV: 4828
BROJECT NO! 8432848 DRILLING DATE: 5/21/a5 - BrRases COORDINATES M 1087183,45 B SiEnsa5s
LRCATION: BRIDEETON, MO ORRLAK:. CME7S ADMUTH: O INCI.ENA‘HQN: B0
FOCR TYE ot PL-Porar Polarwd Fo-FaCuide "
m F-Fat Tt CLClay It =z o ] o al
- S-Ghear Utk dstieg SM-Gmoath CH-Chionta T o 5% B
1 g B-Borting S5T-Stsped B Rough H-Haaied wi 3 Hl S & =
& 5o | _Ffolation Wrepde VR Raugn  BREGrav Fled 22 E 8 Ex B wax'rggms
= ¥ TSCON MUY ATA ] & | 8 F LEVELS
gt DESCRIFTION il o LE iy MUY Q812 15 E 2 |5  wsRuMENTATON
a gl i 2 gg roo | 58 | S¥a TYRE ang iy 2
6 [oee | 3 18 =L a$§§= SURFACE 2B/E M = aBBER d
{Fi} = 2 aosBe [t o DESCRIPTION g 222N, . LT vt s
8590 |nwnmm2] 9 B R EEEE T
b 28
D.GAZG R 5/18/95 - 595
] Sea Bml Barehole Log A3 7/8n, borehale fair
PZ-107-88 rotary) was aehvary
3Z0-5400 through 10 14 in. 1D
Ni» samples collecied hollow stam augers irom
{ 30.0-55.01L, ard 8 in,
i sleal was saa!ad In
borehole from surfacs 10
55,0 it. with naay
1 cement, Badrock was
s encouttered at 51,06 ™
] B&S duting drilling 1
I 1
]
4
- 52 nd
5 408.80 Aba.ss ]
54.0-50.0 It 54-06 o] 3400 5/21/05 @ 15:30 }
Frash, medium bedded, pal ot Began coring
yellowlsh brown (10YR ==
fine ium sirong, = ]
LiM STONE 7. Louts - 3
FORMATION} = ]
=
m—
] d
~ 55 E _
= t fazs o JPLEMCL
o
‘-
=
] L
- ]
= sp $ -
I E P4 PLEM |
] 521785 @ 15:50
L o] End of Run 1 ]
] 59.0.50.5 1t e 1
] =1 gugé V;ie?]tha{iﬁd. medium —— ]
I ad, Eght alive gra a——— 1
r {5Y 52}, madium grair?e - %JPLA 1
1 medium strong, A GILLACEOUS —— J
L. & | LIMESTONE [ST. LOUSS me- -
! ggmémom; - |
—— 1
L Fossiflieraus % ] 8,PL9M
X “m_.a o PLSM.CL
i % 2 loex JPLR
_— % ]
%
83.5-82.3 1. - J
Frash, medium to tin 7]
bedded, pale yellowlsh brown A B,PLEM
{1LYR 6/2), m-c grainad, e
2 medium streng CIMESTONE, ' o
84 [(ST. LOUIS FORMATION)
DEPTH SCALE: 1@ LOGGED: O ALLOWAY
DAILLNG CONTRACTOR: LAYNE-WESTERN CHEGKED: B, TILTON Giolder Associates




RECORD OF DRILLHOLE  PZ-107-SS Shewt 2 of 4

PACECT: LAIDLAWRIFS SOFING METHOD: NX Core & weter DATUM: ML COLLARELEY: 4g2g
PRCUECT NO:  D43-2848 OPILLING DATE: /2195 - 522083 COOMOINATES N;  1087183.45 E: 51835452
LOGATION: BRIDGETON, MO DRALAIG: CME 7S AZMUTH: 0 INCLINATICN: 80
ROCK TYRE dadiet ™ Plrae P.Potzhed Fua-Falwica o .
» F-Fumdt C-Curveg K-Baraicec CL-Liay st 2 | = g _ I8
=] |l ssmer \atiricudate S-S CH-Crborts Byl 8%k
‘R 81 e ST Supped A Flough HoHeisd d8lg 84 = i NOTES
‘.'ng pre E-Fotation gl VRV, Rough GRF.trve Fat Eg £ 2 5 n 5‘ WATER
Egg_ DESCRFTION 5 5 B cﬁ e o INUITY DATA, g | @ 225 INSTRUMENTATION
- F4
8 iy 5§ RaD ﬁg 3 TYREAND 2 0 o I
9 | oeEma | 5 og £E p ggg 8 SURFACE f:g ¢ Be E a3B8R F
™ 8898 |uvent | B g § UEATON 10 PRisVeraoleddds
F’ 5 lessenan == )
[ Fresh, medium to thinly E
| bedded, pale yallowish brown FB,PL.SM
[ (10YR 872}, m-o grained, e
medium strong LMESTONE, T
(ST, LOUIS FORMATION %
B4 1L = 9 8,PLSMCL
Argiliacecuys inyers cummon, Sanm
&a siylolites common E -
=
]
E 4 2 [we%
i
-
: 7 JPLSM
*IPLEMCL *
83 ey -
= $4,PLEM.CL 5/21/85 @ 16:15
v End of Hun 2
=T 383,60 )
o T :
= ¢lipLR
= :
7° == -
] ¢ “
= BLPLSM,CL (5 ;
— .
[~ i
— i
— 1
— |
==
2172172610 — -
Argillacenus fayer — en.PLSM.CL .
] L :
== 1
= 3
74 = a % -
[ +
—— $B,7.5M,CL i
o i
— i
8 - -
. +
—
T67TIE R ==
Argilacegus layer e
- i
F ==
78,4789 % = RIPLEM (&) .
Argillaceois layer = Y/ 0
1 38050
=t 7R00
— w00
== “= 9 J.PLSM
a0 -
DEPTH BGALE, 12 LOGGED: D, ALLOWAY
DRILLING CONTRACTOR: LAYNEWESTERN CHECKED: 8. TILTON Golder Associates
DRILLES: [ MAHUFIN DATE: B/2v85




PROJECT: LAOLAWRILFS
PPOJECT NO: 5432044
UDC.‘-A‘!'KJN BRIDGETON, MO

BOFING METHOD: NX Curts & walsy

ORILLING DATE:

Sra1788 - 5285

DRILL RIG: CME?S

RECORD OF DRILLHOLE PZ-107-88

DATUM:
COURDINATES N:
AZMUTH: O

MBL
0718345

Sheat 3 of a4

COLLAHELEY: 428
E: 515284.52
INCUNATION: -BO

DEPTH -
{FEET)

BOCE T

DESCRIPTION

Jaleint
HFadt
S-Shear

B-Daccng
F-Fointon

FuPalzhed

SMEmaats
STBtupoed A-Acugh

GRAPHIC LOG

AUN KO,

CDAE
RECOVERY

K-Blipnedad

VRV, Faugh
DISCONTINUITY DATA

FenFulizide
CL-Clay infit
CH-Chente
H-Haalsd
GAP-Ciravl Filer!

WEATHEFING
INREX
STRENGTH
INDEX
POINT LOAD

NDEX {psl)

TYPE AND
SURFACE
DESCRIFTION

GHAPHIC

LGG

TEST DRIENTATION

sw FR
MW
HY by

NOTES
WATER LEVELSR
INSTRUMENTATION

i)

53,5823 ft,
Fresh, madium to thinly
ed, pale yellowish brawn
(mvn 6/2), et grained,
medium strong LIMESTONE,
{ST. LOUIE FORAMATION}

82,384,611

Slightly weathered, medium
bedded light olive gray

{5Y 5/2), medivm grained,
meditirn stro
LIMESTONE, (T, LOUIE
EORAMATION)

B4.6-88.5 fi.

Frest, medium bedded, pale

et[uw:sh brown {10YR §/2),
rainext, medium strong,

LEM STONE {8T. Loule

Thmhj Iamlnated Clay layors
abund

a8.5-94 ¢ 1.

Frash, rmadiym bedded light
olive gray (5Y 5/23, fine
grajned, medium stron
ARGILLACEOUS UIMESTONE,
(ST. LOUIS FORMATION)
Stylolltes abundant

9419721t

Frash, thinly baddad,

yeﬂomsh browr (10 12).

!‘ne rained, medium sirong,
STDNE (ST LOuIS

FOHMA

Ahundant lhlnly laminzted Clay

layets

, AHGILLACEOUS

373,80

T H‘El'iHl’H‘HH‘HHHHHHH-H']HHHHﬁﬂﬂﬂﬂﬁiﬂH”HH‘HH‘IﬂHﬁHH%HHA

88.00

&..PLSM (3

®..PLEM (2)

4,PLEM.CL (&)

o+ 6.5

B,PLSM.CL {3)

5/21/95 @ 18:40
End of Hun 4
Quit dritiing for
the day

5!22/95 @& 7:30
Began drilling

DEFTH SCALE: 12

CAILLING GONTRACTOR: LAYNEWESTERN

DAILER: . MAHURIN

LOGGED: D, ALLOWAY
CHECKED: &, THTOM
DATE: Br2u/eg

Golder Associates




RECOHD OF DRILLHOLE P2Z-107-8S8 Sheet 4 of o

PROJECT: LAIDLAWALFS BORING METHOD: NX Corn & vater DATUM; 5L, COUARELRY. 4828
PROJECT NO:  §43-2848 DALLING DATE:  §/21/95 - 2ms COCHOMATES N:  1087163,45 B: 515254.53
LOCATION:  BRIDGETCN, MO BRILLFIG: CME 75 AZMUTH: o INCLINATION:  -p0
K IYEE Jndoict FloPs P-potahed Fa-Faliice .
" P-Fastt C-Curved K-Stkansided GL-Clay It 2 z =] 5
3 v | BSher tUndatrg SM-Bmonth CH-Chiont o 3= E
L a1 Boesdng ST-Stspped Pfctagh H-Hmaisd ¥§ z g S 8 %
S0 Erokaion 2y by VRY. Rawgh GAP-Gravel Fitest cgi@E = HOYES
SEE DESGRIFTION i s P FIECERTNTY DATA S IR g g WATER LEVELS
%... % aev 1 g g*x" g'g- = ¥ & 2 o INSTHUMENTATION
e 1 Z 488 sop | 2R | Bu weeang  |F .
@ loeeme | 5 133 2% b %3 SURFAZE E8lc Be  z|l.gzed
I Rl e =d _y O- DESCIPTION R T | LA Ay
MO | P o m!§ mmgm E&mé%
o ETR T T %
Frash, thinly bedded, Rala :
allowish brown {10VR 5/2), - L LAY
éralned medium strong, E
LiMES TONE (sr LOus ==
T
Ahundaﬂt lhmly laminated Clay T~
tayers . s |'® 1
97.2-100.7 . ] ]
. 5 | Slightly weaihered, medium ——- ]
badded, light olive gray {5Y e}
o7 fin 1o madum g g i oo
medium ng, -+
LIMESTONE, [ST. LOUIS % gnd ot m@aas“’
FOAMATIO| 263,60
Calcits filled healed .00
fractures common :
oo =
B $4PLRCL
100,7-104.0 ft. o
Frash, thinly bedded, ——
siimsnsh brown (10 612)‘ i
gnﬂnaﬁ madium strong, ——
LIM STONE, (ST. LOLIS = s |'® $4PLR
1 Abundam lhinly tmingted clay [
" 192 | tayers ——
5 % #1PLR
: £
[ — L NEN 5/22/35 @ 8:30
- Finished coring
. \os ass.600 ° | 368,60
End of Hecord of Borehole 104.00 104.00
at 104.
- 106 »
- 108
e 110
- 112
DEFTH BCALE: 12 LOGGED: D, ALLOWAY
DRILLING SONTRACTOR; LAYNE-WESTERN CHECKED: B, TILTON Golder Assoclates

DRILER: [ MAHURN DATE: Hragms




Lo

=154

=301

45

75

120

Not to Scale

Well No. pz-107-88
Boring No. X-Ref: pz-107-85
PIEZOMETER CONSTRUCTION SUMMARY
Survey Coords: Northing: 1067183 1. Elevation Ground Level 462.6 ft. NGVD
Easting: 5152568 I, Top of PVC Casing 464.66 . NGVD
N Drilling Summary: Construction Time log:
& Start Finish
e Total Depth 1032.0 /. Task Date | Time Date | Time
'~=':v:#: Borehole Diameter 14 140, 0.0-32.0 1) 5 8 in. BR.0-105.0 1t) Driifing
T Casing Stickup Height 2031, CME 75 (augers) alz8las 1300 alaist 16:26
Driller Layne-Waestern CME 75 (core) Ef21/95 16:30 522198 B30
St. Louis, MO Schramm Rotary | sesres 13:00 slzalss 11:00
Geophys.Logging:
Rig CME 753, Schramm Poriadrill TE60H Casing:
Bit(s) 6 1/4in. ID Hollow Stem Auger Bi, 2 PVG /22195 11:30 Si2ig8 14135
NX Core, 5 7/8 in. Button Bit for Heaming 6" Steel LR 940 5118195 14:00
N Prilling Finid Auger-None, NX Core Water,
N Air and Mud Rotary Filter Placemant: | sweems 11540 22106 11:65
Protective Casing 8x8 in. Square Steel, by 5 it. long Cemanting:
Davelopment
AT \ e gentonite Grout Sie2iss | B0 | siEamE | 12es
e Well Design & Specifications Berntonite Seal BEEE | VIR | TRmms | W
%% Basis: Gedlogic Log X Geophysical Log
o § Casing string(s): C = Casing S = Screen Weil Development
-4
Depth String(s) Elevation
Py + 208 - 9260 C1 4p4.86 ~ 376,03
TL i 9280 - 10240 | §1 37003 - 380.23
L 10240 - 10273 G2 86053 - 35080
-4 +1.00 -~ 55.00 C3 463.60 - 407.853
;l - - Stabifization Test Data:
H - -
T Time | pH Spec. Cond. Temp (°C)
L-T| Casing: Ct 2in. dia. Schedule 80 PVC,
L flush threaded with O-rings
T C2 Zin. dia. threaded PVC end cap
3 {4 in. long or .33 f.) (C3~sae comments}
L Screen: S1 2in. dia. Scheduls 80 PVC, 0.010in.
maching cut slot, flush threaded with
;;_i D-fings
—- Sand Pack: 16-35 mesh Silica Sand, 80.4~103.0 f. Recovery Data:
lii
I‘. | Filter Pacic Less than 50 mesh Silica Sand, 100
T 89.0-90.4 #, e
-1 Grout Seal: Wyo-Ben Grout Welt Bentenite Slurry, g -
- 3.0-78.0 ft. g =
Bentonite Seal: Extra high yield Wyo-Ben (100%) | ™ 2o
Sturry, 78.0-89.0 ft. T
Concrate:  0.0-3.0ft. ' °7% 2o i o ao 1oo
TIME (Minutes)
Comments: Surface Casing C3: 6 /81D /6 5/81n. OD 8teel Casing
Supervised by . Titon Site LAIDLAWIOUZ Al-FSMO
Job Number 9432848 Fie Name PZ1075S




QFFICE USE ONLY DATE AECEIVED
AEF NO CHECK NO
MISSOURI DEPARTMENT OF 12 2508
NATURAL RESQURCES ACUTE TRANSMITTAL HO
DIVISION OF GECLOGY AND STATE WELL HUMBER CROSS REFERENCE NO
LAND SURVEY
MONITOR'NG WELL CHECKED BY ENTEAEDR
Ph P 2 Fn X
CERTIFICATION RECORD APFAOVED BY DATE APPADVED
INFORMATION SUPPLIED BY OWNER
SIYE NAME WELL NUMBER
Lamtaw BRipaemn  oaritapy LAgoFRLL. P - JO7S5S
S5ITE ADDRESS ciTy STATE 2tP CO0E
St CHARE s aacp 1S B2 s etz TLoi [ Do
HAME TELEPHONE
LaIoLavs WaAsTe Dywmeris, fic. A - 3No
ADDRESS ciry STATE ZiP CODE
3 el (DRoamiay =T Lewis Ma 303

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL county b beds) s
SHOW LOCATION tN =
SECTION PLAT ELEVATION _ #506
T AREA NO

} I i
T i T H
—:__:—_=_-ii_ SMALLEST % LARGEST '+
_lM‘l"_]-dlM
_‘_‘_l__l__[_‘ 1 % U (s
1. 1 ] 1

sec T #7  wene. 5 Edaw

war_ 38 . 5 A one P e _HE -

EKETCH THE LOCATION TO THE WELL INC|
FROM KEAREST TOWNS Of HIGHWAYS

g’lgiLEAGE ON ALL ACADS TRAVELED

DESCRIBE LOCATION OF THE WELL 50 WE WOULD BE ABLE TOVISITIT

<
MONITORING WELL INSTALLATION
CONTRACTOR'S NAME

LAYNE WesTepn o) e,

NOYE: Recosd the lracton of a oot
N decsnal, net in ehex

Top of Riser

Elovatan MARIE -~
Yo7

Ground

Surlace fed b Feattram | Deseriplian of
Elavation, ﬁm\&l Surfaca o
Information In D
this column to
be supplied In
the Foat from
Surface calunin|

Deagpli 1o boilom
ol Prolactive
Casing Seal:

L
retart

ad-57
Wl & m,w/tﬂf

Sy /3
Degth ts Base e Sfunz

of Annular Seak /;“f i

LOCKING CAP - %7 K (Cucke one)
CAP VERT - Y /W Joneto oney

PROTECTIVE CASIHG
Type a3Se o
Sze g g b"_.ﬂ '
.
Bors Hola Diamatar. G s

HoL W }iCucia ane)

DRILLING CONTRACTOR'S
NAME

Laviie Westeon Cory lae .

TYPE OF INSTALLATION

[ aBovegRounp [ FLUSH MOUNT

STATIC WATEA LEVEL

FEET FROM MEASURING FOINT

DATE QF STATIC WATEA LEVEL

PROTECTIVE CASING SEAL
Type: [@ Cenaetn
L] Camant Shetry

ELEVATION OF MEASUAING POINT

OB vEY. 7

RISER PIPE
Langth: f{.,
Biameter: a0

MEASURING POINT 15
[¥ TOP OF HISER PIPE
O oTHER

Typa of Matemal: S}, Hu P

BOREHOLE

oiMerEn_ SY8 in

ANKULAR SEAL

Dapth is Base of
Berionite Seak

B o

Dapih o Basa
of Sacandary
FEtar Pack:

g

Dapth 1 T
stihe Sereen] YAl

Dapth ta
Battem ol

the Scraey: /l;_? {»

Flug Back
Total Depth
Origleal
Total Daptid /23

Type: (A Banlonie Sluny
3 Cemeant Shutry
[ #Hon Shary Baniontte

DANLING £0UIFMENT

@ airaoTaRY A AUGER

TYPE é'& A5

f.] OTHER

[ ReveRse
ROTARY

BEHTOMITE SEAL

Type:[R Bentontte Sy
13 Non Skutry Bestontis

'/Lanqmnmm H_r

SECOHDARY FILTER PACK
[Cpiional}

Type: [ASand
OMenuincivred
QGren Slze: o
Lengih: "

CENTRALIZERS USED
Gd ves. ar t oAl
STAINLESS STEEL

O otHer
O no

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING,
HOLE DIAMETERS, AND GAQUT USED.

PRIMARY FILTER PACK

Type: [3Sand
[#anufactured
Grain Sue;__ /b3S
Length: ey

imngth: 283
Skt Sza: Lhe0”
Typa: atftéh S PAVC

DATE WELL CONSTRUCTION WAS COMPLETER

H-aA-95

[WELL SCAEEN |

| HEREBY CEATIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCYED iN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
UAAL RESOUACES REQUIREMENTS FOA THE
CONSTRUCTION OF MONITORING WELLS.

SUMP DETAILS
Length: o), Ft
Diamatar 2 In.
A

Trps:

s:anaruwcnmmcmm
N A

PERAMIT NUMBER DATE
LoIaSEWM|  boz-a9s

smmru?’wtcym? M
/ / ’ .

TYPE OF BACHFILL: $/)az2

PERMIT NUMBER DATE /
ool SLaW A b Liass

MACY 73014150 7 84

DISTRIBUTION: WHITE M#iSIOh  CANARY MOMITORING WELL CONTRACTOR  PINK/DWHER

.




000000

LAIDEAW WASTE SYSTEMY HG.

SOIL BOREHOLE

LOG

SITE MAME ARD LOCATION DRELING METHOD: BORING NO.
6523 inch LI Hollow Stem Auger P2 208AS
SHEET
SRSPLING WMETHOD: (I w 4
SPLIT SPEEIN: 2.0 /LS I, (sP
LAIBLAW/OUZ RI-FS/MO i 24 inecin B.0/1T inch LD <SP DRULING
WEST LAKE LANDFILL SHELBY TUBE: 38 inch O.0/2 13436 inch LIL (SH) ) sWART FiesH
OPERABLE UNIT 2 WATER LEVEL THE FE
TRE 14:35 11:00
DATE TRIE DATE
NORTHING 106746360
DATUM CASTING 51546334 ELEVATION 4593 CASWG DEPTH asess95) 3/85/93
ORAL RS  CME 7% - TRUCK MOUNT SURFACE. CONDITIONS
ARGLE ~30° BEARING
SAMPLE HAMMER
by |2 g :
g p SAMPLE NUMBER
& AND REMARKS
s E DESCRIPTION OF MATERIAL
i |5
- 4 L5 .a-2.2 £ SHUFF, dork greenish % B
- 7 er ¢5GY 4712 to alive gray (SY 671, SILTY -
el 7 731 CLAY, troce Fine Send, SR, damp, (CL), sP o
f— 1 {10 GFiLLY @ p—
2 |, s \ 7 w571y 22 ———:
- 2 5 (22-~60 Ft) Soft, black NI, CLAYEY ~
- 2 TS SILT, 4roce Fine Sand, WR, muist to wet, SP -
-3 14 (CL-MLY, GFRLLY e 3
4 , J— n
15 — ol betomes wel
i Ry i € 40 1.
o TN P -
5 3 @) -
s " 4533 &0 =
1 Tl CB.0-120 Ft.) Mixed wet weste and cleyey ]
4 v sitt -~
4 sl SP -
7 3 7 7 e
A O =
v -
8 & o v i (B0-100 Fi.) Mixed wet woste and clayey -
5 Erd A st -
a [-TiR Ry 4 <P :
9 4 g v s}
v CD -
Vv L =
v B
10 = o8 7 et
a ay =
3 o) ¥ W 5P -
11 I3 7 v -
7 @ :
7 v b
{2 2 447,33 120 o
Z a0 (12.0-140 Ft) No Recowvery e From 120-280 ft,
g F - no garples
3 @i 3P T3 | recovered, but
el | 2 e dritling ndicated
3 ? @ - mixed woste and
- a8 - sity clay layers
L o
m Aeiutarib
14 g wlg T <1a0-150 £t No Recovery - -
EF -
g i -~

LAYNE-WESTERN

DRILLING CONTR

COSin
CHK'D BY _ V. HERST

S.

LOGGED BY

DATE

343-7H48

FZ205AS

JOB NO.:

B/4/9%

FILENAME:




000000

LAIDLAW WASTE BYSTEMEY NG,

SOIL BOREHOLE LOG

SITE NAME ANU LOCATION DRILLING METHOD:

BORING NO.
£.25 inch 1.0, Hollow Stem Auger PL-205-A5
SHEET
SAPUNG HETHOD: 2 o 4
BPLIT L 20 i LBLALS B
LATTLAW/0UE RI-FS/MO LIT SPOON: 20 wnen D.B/15 ineh LO (5P DRILLING
WVEST LAKE LANDFILL SHELBY TUBE: 30 wch O.0/8 13716 inch LB (SHY| START | twise
OPERABLE UNIT 2 pr———— E i
THE 1635 1:00
DATE DATE BATE
NORTHING 1067463.60
DATUM EASTING 515443.34 ELEVATION 4593 CASING OEFTH 3/85/95) 3/25/95
DRAL RIG  CME 75 - TRUCK MOUNT SURFACE CONDITIONS
ARGLE -90° BEARING
SAMPLE HAMMER
b |2 a g
< SAMPLE NUSMBER
Bz | Mo REVARICS
E § DESCRIPTION OF MATERIAL
CREL
- {150-1640 ft3 No Recavery o "t
ma U F =T ¢(60-180 Ft) Mo Recavery -
— 5 g ]
- g il sP p
—17 ¢ G| =
—18 5 ag [T 08.0-208 Ft) No Recovery -
2 ar -
1 0% p -
19 |5 —
20 i oo -3 {20.0-2248 ft) Mo Recovery -
2 B -
3™ sp o
21 43 > —
; @ 3
8 =
22 15 1| ¥ T @20-240 #45 Ho Recovery -~
2 Il o —
P Ll 5B 7
24 3 0.8 [T (2aD-RPEE Fi) No Recovery -
3 |EF o
a3 2] -
25 |50s1” % 1
26 |5 I, T 260-2B0 Ft) No Recovery ]
& B o
g sP e
27 | -
—28 4313 2840 -
- 1 og TEO0-30F FL.) LOOSE, dork Qreemsh groy -
- z |57 (5GY 4712 SANDY SILT, MR, wet, (ML) -
o sP 3
29 |3 @ P

LAYNE-WESTERN

DRILLING CONTR

S, ENsi

LOGGED BY

243-2048

PEZDBAS

JOB NO.

CHK'D BY _V. HERS!

Y]

DATE

FILENAME:




000000

LAIDLAW WASTE SYSTEMB ING.

SOIL BOREHOLE

LOG

®

- ]
- -
Saand v—
e —
— 35 |, w —]
- 7 ar et
.l g rasz, SP -
[ X5 |9 ]
T N - 422.8) 365 -
— AERN (36.5-3%.0 ft) Dense, olive gray -
37 ¢3Y 4/1), SILTY Fine SAND, wet, MR, (SM), —]
= 7 PR AN o CALLUNVILIMY -~
— 14 27 —
- S U - A sP -
38 |17 s —]
- (il .
. 20 KRN ¢420,3x 390 ™
b 4 LA N (39.0-442 Ft) Firm, olive groy e
- 3 EX:3 C3Y 4/13, BHLTY CLAY, meist to wet, NR, -]
- 3 e 70%) <CL) sp =
b 40 |4 j—
- fraor 402-404 £t, wet, Fine, sandy ciay -
il fayer 1
41 1y pp—
e 4 ar —
- 4 e . P =
AN 5 From 41.8-420 Ft., wet, Ffine, sandy cloy —_
- 42 layer @ —
o 43 2 13 -
[~ 7 X0 .-
[~ H fedo g o
— 44 118 » (4150 442 @ ]
— T (442498 £t Compoct, olive gray e ;

-

(SY 4/1), fing SAND trace sit, wet, NR,
CEM), dAlLUVIUM

SITE NAME AND LOCATION ORILLING WETHOD: BORING NO.
6.25 inch LD, Hollaw Stem Auger PZ~208~A%
BHEET
SAMPLING METHOD: 3 o ¢
SPLIT SPO 8 i D715 B
LAIDLAW/TUZ RI-FS/HD (A M 28 wneh 00715 Vm:h LB (5P DRILLING
WEST LAKE LANDFILL SHELBY TUBL: 30 inch 0.0./2 13716 imch LD, (SH) | stART FINISH
OPERABLE UNIT 2 SATER LEVEL THE ThE
TWE 1535 1100
ar " DATE DATE DATE
NORTHING: 106746360
DATUM FASTING: 51546334 ELEVATION 45%.3 CASHIG DEPTH 3/25/95 3/25/95
DRILL RIG  CME 73 - TRUCK MOUNT SURFACE COMNDITIONS
ANGLE -S0" BEARING
SAMPLE HAMMER
2 g E
© SAMPLE NUMBER
= Ao REMARKS
§ DESCRIPTION OF MATERIML,
B | o
{30.0-314 F1) No sompies cotlected 5/81/95, 100 .
Il steel casing
31 (4289.3} 3l ingtalled through
& 12 N (N.0-367F Frd SHff, medium dark gray 1025 in, 1D augers
5 EX (NA4Y, SILYY CLAY, with thin Fine sand tg €940 ft.
3 a0 layers (1" thick), moist, NR, (CL), sp Caging sealed in
32 |8 CALLUVILMY imrehgle mtl:tx neot
cerent grout to
surfoce,
33 9 1.3
3 -4
5 S 3P
12

LAYRE~WESTERN

DRILLING CONTR

S. €S

LOGGED BY

943-7848

PZ 20545

JOB NO.

CHK'D RY W orwst

QAP

PATE

Fil FNAME-




V. /7 7o/ ]/

LAIDLAYW WASTE SYSTEME IHC,

SOIL BOREHOLE

LOG

SITE NAME AND LMQN DRILING METHOE: BORNG NOD.
6275 inch LI Hollow Sterm Auger PZL-205-—A%
SHEAT
SAUDLING HIETHON: 4 o 4
SPLIT SPOON: 2 h O.B/LS i . (5P
LAIDLAW/OUB RI-FS/HD LI & 20 inch O.B/LS inch LD (5P} DERRLING
WEST LAKE LANDFILL SHELBY TUBE: A0 inch 008 13716 inch LD {(SH} | START FRsH
{PERBELE UNIT 2 WATER LEVEL e THE
e 1635 13:00
DATE OATE DATE
NORTHING: 1067463.60
DATUM EASTING: 515467.34 ELEVANON 45573 CASING DEPTH 3/E5/93) 3783795
PRLL RIG CME 795 - TRUCK MOUNT SURFACE CONDITIONS
ANGLE 50 BEARNIG
SAMPLE HAMMER
28 | RO REMARKS
DESCIIPTION OF BATERIAL
& _
- 6 18 A €44.2-490 Fi3 Compoct, olive groy
- 8 .0 C3Y 4/1), Fine BAND, trace sit wet, NR =
~ 12 Jemendlilid C3M), CALLUVIUM} &P -
— 46 |16 . @ —
=47 |3 | ~
— 5 2r il =
- G0/ akssalf-bld <P -
48 A E
- RERAN =1 iTop of weathered
(4103 49.0 -
betrgek escountered
E"‘g £ngd af Sail Borghole Log at 494 ft. 1 q@edg%c Fte.m e ¢
— 50 -
— 51 =
[ 52 —
b b
e 53 —
- =
[~ 54 =
— 55 =
= 56 =
— -
57 ]
— -
~ 38 f—
e st
— 59 =
— -

LAYNE-~WESTERN

DRILLING CONTR

cosio
CHK'D BY

5.

LOGGED 8Y

343~ Bl

FZ205A%

JOB NG,

¥ MERST

6/1/95

DATE

FILENAME:




Well No. Pz.205-As
Boring No. X-Ref: pz-205-As
PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing:  yosy4e4 ft, Elevation Ground Level 459,3 1, NGVD
Easting: 515463 ft, Top of PYC Casing 460.98 ft. NGVD
_O Drilling Summary: Construgtion Time log:
Start Finigh
Total Depth 48.0 /. Task {Jate | Time Date | Time
Borehale Diamatar 1 1ain. @.0-29.0 1) 8 /4 In. {20,0-48.0 1} Drilling
Casing Stickup Height 1.66 ft. CME 75 alasies | omas | amsms | reoe
oM Driller Layna-Waestern CME 75 aizuas | 1amo 421/05 1530
§ 5t, Louls, MO CME 78 5IBI66 1430 SI5IRE 16:30
Geophys.Logging:
Rig CME 75, Schramm Porladrill TEE0H Casing:
Bit(s) 6 1/4in, and 10 1/4 in. ) Hollow Stam 2" PVG SI5195 16100 5i5/e5 16:06
Auger Bits 10* Steal 4[21/95 15:29 4121/96 18130
90 Drilling Fluid Auger-None
Filter Placement; SI5165 18:05 5/5/45 18145
Protective Casing 8x4 In. Square Stesl, by 5 #t. long Cementing:
Devalopment
Bentonite Grout BIBigE 17:00 sses | 1meo
Weli Design & Spacifications Béntonite Seal Bams | TEAR | TR | Tieo
-30 ¢ Basis: Geologic Log X Geophysical i.og
' Casing string{s): C = Casing S = Screen Weil Development
Depth String(s) Elgvation
+1.66 - 3855 C1 460858 - 42078
a8.55 - 4835 51 42078 - 41088
48,35 -~ 48.68 G2 410,98 - 41088
+0.70 -~ 25.00 &3 480.00 - 430.33
- - Stabilization Test Data:
Time | pH Spec. Cond. Temp (*C)
[ o Casing: C1 2in. dia. Schedule 80 PVC,
L0 Hlugh threaded with O-rings
C2 2in. dia. threaded PVC end cap
{4 1n. 1ong or 0.33 i1.) (C3-see comments)
Screen: S1 2n. dia. Schedule 80 PV(, 0.0100n.
maghine cut slot, flush threaded with
O-11ngs
L&D Sand Pack: 16-35 mesh Silica Sand, 36.0-48.0 ft. Recovery Data:
Filter Pack: Less than 50 mash Silica Sand, 100
34.5-36.0 ft. o
Grout Seal: Wyo-Ban Grout Well Bantonite Siurry, g ;g
20 3.0-24.0 ., Neat cement, 3.0-28.0 ft. g ig
Bentonite Seal: Extra high vield Wyo-Ben (100%) | * 2
Slurry, 24.0-34.5 H, o
Concretes  0.0-3.0f, e 3 25 @ 86 ao  10®
TIME (Minutes)
L co Comments: Surtace Casing C2: 10in, 1D/ 10 7/8 in. OD Stee! Casing
Not to Scoile | Suparvised by B. Tilton Site LAIDLAW/OUZ RI-FSIMO

dob Number 943-2848 File Name PZ205A3




MISSOUR! DEPARTMENT OF
NATURAL ARESOURCES

DIVISION OF GECLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

DATE RECEIVED f{

e 122436

CHECK NG

AGUTE

TRANSMITTAL NG

STATE WELL HUMBER

CROSS REFERENCE NG

LrECKED Y

ENYERER
Pht Ph2 Pha

APPROQVED Oy

DATE ARPROYVED

INFORMATION SUPPLIED BY OWNER

S1TE NARME WELL NUMBER
Larptans Serosemnl e ihdd FRIEY LAsDF e L P2 20545
SITE ADDHRES® s s CITY STATE ZIP COGE
57 Ovabnss oxw £D B ras ens pr &2yl

HAME TELEPHOME

LA DD LEATE SSTEALS, . Fel - 5t 30
ADDAESS CITY STATE ZIP CODE

SBAE AF LAy ST e AT &gt

INFORMATION SUPPLIED 8Y MONITORING WELL CONTRACTOR

LOCATION OF WELL

COUNTY D% Lewn' S

SHOW LOCATION IN e 3
SECTION PLAT ELEVATION BrAc 2L
_i__l__l__l‘ AREANO
o
-Il_-=--:__= SMALLEST ' LARGEST v
-!‘_l--l__l_
L O v % v .
_I_-l-‘-l“-f'.

SEC. Twn. . ¥ N.ANG. (EDRW
LAT. 38 . _WF . 55 \ong P8 - _db - 5

SKETCH THE LOCATION TO THE WELL |
FAQM NEAREST TOWHNS OR HIGHWAYS

LUDING MILEAGE ON ALL HOADS TRAVELED

#3_caprd

DESCRIBE LOCATION QF THE WELL S0 WE WOULD BE ABLE TO wiSITIT

) P
MONITORING WELL INSTALLATION
CONTRACTOR'S NAME

L ave HEsern (5, hi,

HOTE: fecort e hacuan o a loct
¥1 déduial, hol sninchey

Top cf Rser
Elevation: o~ —]
YLl o

Gipund §

Sutace /59 3 [Festirom
Elevalion: FliSurface
Informatian in
this eslumn to

LOCKING CAP - (¥} N {Clictacne)
CAPVENT /) N {Circle ona)

PROTECTIVE CASING
[fypa. STEEL

sua B s x5
Botg Holg Diamator: 247"

WEEP HOLE - ¥

R} (Cycla ona)

of Annslar Sent: J‘/ L

ba avppled n
the Feat from
Surface column
PROTECTIVE CASING SEAL
ype: [A Concreta
[ Cament Sluiry
Dapih 1o betiars, RISER PIPE
o Prolectig Langth 403 /7
311 L 7
) / Dameter: 3"
P e
&7 . Typa of Malgilal: §'¢'47 g S
Zrash BOREHOLE
DAMETER: 8 n
ARNULAR SEAL
Type: [ Bentonge Slury
H Camant Sy
3 Non Sturty Bestontia
BENTONITE SEAL
Depth ts Bane Typa: (8 Bantontta Stiry

27-3f ; j/ Lang#s ol Seal; /0.5 FL

[ Hon Sluzry Bentonta

SECONDARY FILTER PACK

the Screem: 3"[1 ‘!"

Plug Back
Ioial Depth
Original
Total Daptid 4"1;‘

LATRIELUTIR N RN R BT

oy WP B iE e s S
Sk - { 1~ Cltanfactuted
?I. g:tt:d‘:y“ S/ I8 -/ Gran See <
FlMer Pack: ALof /4-[ Length: R
Depth is Tep ] PRIMARY FILTER PACK
APy =
sl tha Seracny . - Trpe: [ Sand
AN [IMsncinciued .
st w/-;‘dm,/ Grais Stem; h’:'.f::
et ___ A37
WELL SCRFER
Oapth ta langth: A2
Battorm of

St Sizm L EVE
Tupn: I SO AR

SUMP DETAILS

Lungtic c3-3FL

Dlamstar: & In.

e MLt

DRILLING CONTRACTOR'S
NAME

LawE Wesmew L2, foe,

TYPE OF INSTALLATION

(A aBove GROuND [ FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ELEVATION OF MEASURING PQINT

il L

MEASUAING FOINT 15
TOP OF RISER PIPE

1 oTHER
BRILLING EQUIFMENT
[0 AR RoTARY AUGER
tvee _YHHSH,
[l AevERSE
AQTARY O oTHER
CEMTAALIZEAS USED
& ves, ot @ T7AL
{3 srainLess STEEL
] oTrHeER
[ wo

MULT:PLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND S1ZE OF ALL CASING,
HOLE DIAMETERS, AND GROUT WSED,

DATE WELL CONSTAUCTION WAS COMPLETED

Sob-75

| HEREBY CERTIFY THAT THE MCNITORING WELL
HEREIN DESCRIBED WAS CONSYAUCTED IN
ACCORDANGE WITH THE DEPAATMENT OF NAT-
URAL AESOUACES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITCRING WELLS.

SIGHATUAE {(MONITORING WELL CONTAACTOR)

) ol /‘/'7I/¢é¢, i p-‘ ’J/"

TYPE OF BACKFILL:  4/04/0

PERMIT HUMBER OATE C.
LR85 Him ] &-2A-75

S{GNATURE {DAILLING CONTRAGTOR] |

%&y'i P A ‘;k. : il

PEAMIT NUMBER oaTE e
LOLFEE WA Hd & ety

T TDISTRIBUTION WHITE Vit CANARY JORITONING WL GO T AR TOH | FINK/OWHER [P




Drilling Log

~

Projact Nams Boring No.
BEST LAKE p- 8y
Project No. Page of
B4~ 075 ~4-002 1 %
Ground Bevason Locesion Towl Footage .
n v4r8 _{w.n9c.2728 , £ 922, 0145, i
Criling Type Hol Bite . | s resiugs | Rerack Fooage | No. of Sampias | No. Cors Boes | Depth To Waler Do Maesmrad
TEE SEL : x
RTrARK S REMLRIS &l 5 - 0 A o kcﬁsaxg —_
il S, WABASH DRILLING CO- el (s DORL THORNTON
Driting fug. AckER MP~& TRUS gfm“ o STANDARD
Dute 8-/3 -89 [Tﬂ 15 - 2% Fiaid Obaerver (8} GLEN ERN STMAN N
. Sample
. Slow o
Doptit Gascripion Chise. | Coumt | Recow, Do Mo, Aamaris
e} -
= BRrowa #we sandy LT, Low - £ 552 pusss
! - PeASTICryY  DAmMP (Fu.i..') =
2 3 po
3 3 Gray.Brown COARSE GAAVAL -
T £MAY, 2Y B1A.), SomE FINE -
4 T SRAUEL AND SaND, DAMP 3
SO Frl) -
& = =
— =
¢ 3 =
v ] BROWN cLAYEY SinT, LoOw -
T prasTiciTyY pAmP Tg MersT —
ol f JT TN =
8 < -
o -
i o -
jo :': — op—— — ————— e a— Ao“:-
- &ngn FINL TO MEpivm SAND, 4 -
S0 um pENsE To LOoSE, Damp i -
= Frady ) $/5 /% l{§" Tgs.y
= :-EL'TWN C=ANEry ST, PRI pqgicwf — TOrFEd B-13.84
T MOsT R L »
12 Wt e mspman,  www - a— —— — PR m REsamc) &-i‘t-dﬁr
= BrowWAN SiLTY Fint vo P\lblung - -
: f‘-l‘}D MEDIum DEws cT"fJ - . p— P
/3 ~ 5A+unk‘ftb BELOW aAPProx, r3”) E ;.A:u‘m-ra.z%cesr
-(r-‘ L) . - EcoUATERED
- - ¥ App RO, sz v

890230

& M<Tonnell

AV - AACITYETS - s laly

Form 15.-GT-2.1



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continyed)

Boring Mo, D= B | ]
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TECHNICAL SERVICES
GROTRECHNICAL DEFARTMENT

Drilling log (continved)

Boring No. [} & |
{Project Name wesSTrLARE Page 3 >
o
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TRCHNICAL SEAVICRS

GECOTECHNICAL ORPARTIRENT D,i“in‘ ch (mﬂﬁﬂu‘d)
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Driling Log
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Driiling Log, continued
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Drilling Log, continued
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Drilling Log, continuad
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. Driliing Log, continued
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Drilfing Log, continued
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Foth & Van Dyke & Associates, Inc,

LOG OF FRST BORIRG HO.: F-2
SURFACE ELEVATIOR:

i i |
I I i
; CLIENT: LMDLAH&BRIDGE?OR E |E
I PROJECT: AUG 90 WELL INSTALL | BORIKG DEPTH: 25.0 |
| PROJECT HUMBER: 89146 i i
| I |
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Client:

Scope LD.: 89146-21

FOth & Van DyE(e Project: 8/90 Well Installation

DTW = 16.73 from PVC Top Checked

Prepared by:

Laidlaw/Bridgeton
Page:: 1
! .D. Aughenbaugh Date: 8/10/90

by:

R.T. Bloese

Date: 3/6/90

MONITORING WELL CONSTRUCTION DIAGRAM

Driller:_Mike Foppe of Brotcke Engineering

Well No.:___E:Lm

Drilling Method: 4 1/4" 1.D. HSA's

Date Installed: 8/10/80

Coordinates: -

I Size: 6" x 6" x 5!
Elevation T
2 = Material: Steel
G d 2.25! Stick-up Lock No.: -
roun
Elev.____ v
F-y 2 551 F-y y . --..
’ " Yy
A § §
_ X
Surface Seal Material ] X
2-5% Bentonite Grout [
- § Riser:
g , . X
g Drill Hole Diameter ) Diameter: Pu
wn
= Approx. 8" ,2 P Material: RYC
i Type of Annular Space Backfill 2 Sch.:— 40
25.3! .E- 3-05; 2"‘5% Bentonite Grout >< Type of Joints: Flush threaded
2 % § Stenciled? NO
4]
£ ‘ <
3 x
ﬂ .
§ Type of Seal Screen:
g 2.8 Bentonite Pellets Diameter: 2"
v
4 Material: PVC
= Slot Size: 10 slot
Type of Filter Material -~ Length: 15 feet
16.9" #20-40 Filter Sand B Sump:
Length: 5"
L v i .
! Type of Filter Material Type of Cap: Point sump
0.4' . #20-40 Filter Sand
a ' Centralizer: Used O
T f Seal
ypf_o Not Used Kl
% Depth to Water From Top :
Type of Backfill of Riser at Completion: 14
X — NOTE: Not to Scale

B-3

FORM vl GEM  {Rov. §
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Project No/Name Page:
t-1 WIL.-229 07.0803035.003.002 {of2
Start/Finish Date Site Name a0d Location
9/18/95 West Lake LandSill; Bridgeton, Missouri
Drilliag Cortractor Bariag Location: Ares 2
Hart Eavironmenta! Drilling Grownd Serfxce Elevation: 448.5
Driller Northing: 106932926
Msx Tinnin Eastiog: $14268.59
Drilling Equipment Melarcu/Hart Geologist/Office
. |{CME-$5 Drill Rip, Hollow Stem Angers Tim Biggs / St Louis
Bit Size/Type Sesaple Methiod T.D. Borehale |Weil Inntalied?
4 1/4" 1) § /4" Hole 5* Continaous Sampler 55.6 1.9
Remarks:
) - Deseription
FE N R - ’
SlE 212 &8 %
gl E1¢ & E
0.0-5.0" Land§ll Debris: soil consisting of brown sili, and asphalt
WL-229 |Background no rashy debris encountered; dry.
S 15 0.01-4,04)
Norie Background  [5.0-56.0" Mative Aflyviumy: dark gray, silty, finc-grained sand
10 {Taken (0.01-0.043 grading to coarse-grained sand with gravel; moist 1o wet,
None Backgroumd
15 [Taken  [(0.01-0.04) -
@ 16" wet
WL.229 {Background
20 120 (0.01-0.04)
WL-229 Background
25 |28 (0.01-0.04)
WL-229 jBackground
0 130 {0.01-0.04)
None None
35 {Taken Taken
None None
40  [Taken Taken
None None
45 {Taken Taken
None None
50 |Taken Taken




M
BoringmNo. Project Nou/Name Pape:
-4 WL-229 07.0803035.003.002 2 0f2
Start/Finish Date Site Name and Location
/1885 West Lake Landfill: Bridgeton, Missouri
Drifting Contractor Baring Locatiors Ares 2
Hart Environments! Drilling Grosad Sarfece Elevation: 4485
Briller Northisg: 1069329.26
Max Tinnin Ezsting: 51426859
Drilling Equipaent iMcLarenHart Geslogist?Office
CME-55 Drill Rig, Hollow Stem Augers Tim Biggs /St Louis
Bit Size/Type Sample Mcthod T.D. Barehole {Well lostafled?
4 1/4" 11 § 1/4" Hole 5 Continuous Sampler 53.6' 1-9
Remarks:
€, L P T Descrioti
21T =15 3 2 miptios
HERIEN
None  |Moae $0.0-55.6' Native Alluvium: dark gray, silty, fine-grained sand
55 jTaken Taken grading 10 coarse-grained sand with gravel; moist 1o wet,
None None
60 {Taken Taken Boring erminated @ 55.6°
Notes:

Radiological samples collected 21 5 and 20 feet below ground surfsce.
Non-radivlogical sampies aot colleced during boring sctivities.
Groundwater encountered at 16 feet below ground surfice.




cLaren "

MONITORING
WELL DETAILS

ENVIRONMEN TAL ENGJNEERING CORPORAHON PROJECT NO. (C70803035
WELL NO. 1-=9 -
PROJECT NAME WEST LAKE LANDFILL EQ\F/%!TRONMENTAL
WELL LOCATION BRIDGETON, MISSOURI DATE %1@495_ BY DRILLING
LOCK'EECPSSEE:V;;OZE\SXj EL. NM TOP OF PROTECTIVE COVER
L [ EL. __450.99° TOP OF PVC CASING

STEEL PROTECTIVE COVER —— |

T

-]

2" DIAMETER
SCH. 40 PVC RISER_\

BENTONITE
GROUT ~ ™

BENTONITE

GROUT \

8—1/4" DIA. BORING —
BENTONITE SEAL

L

0.010° SLOTTED
2" DIAMETER PVC SCREEN_\

SAND PACK
AN

448.5' GROUND SURFACE

e

%

-

EL.
DEPTH

~EL. 408.2
DEPTH

EL.
DEPTH

N/A

TOP OF BENTONITE SEAL

TOP OF SAND PACK

4054 TOP OF SCREEN

- [T

EL.
DEPTH

3954

BOTTOM OF SCREEN

QTES:
1.
2. DETAIL NOT TGO SCALE.
3. NM NOT MEASURED.
4. N/A

(wo)

EL. 392.9'

DEPTH BOTTOM OF BORING
. : :

REFER TO SOIL BORING WL—229 FOR SOIL DESCRIPTION.

NOT APFPLICABLE; BENTONITE. GROUT USED TO SEAL WELL UP TO SURFACE.



I-13

. SUBSURFACE EXPLORATION DA Boring No. a8
Date of Drilling: by Coordinates_ Sheqr 1 of 2
Sturing 6'2:"!5 WABASH DRILLING COMPANY Surf. Elew.
Finished_6=23278 110 Angwlica St = St Louls, Mo. 63147 « £21-2450 Gr. Water Elev. ==
Chemt Vosrlake Quarry & Material Co. 3
Job Name_ ___Wanstlake Land€ill Client's Job Na,
lob Locpton _ 3t. Charies Rock Road City Bridgeton giare Mo,
Casing 0. ... . _. .. 0D__  ____ ' Sampler 0.0, i 101-3/8"
Casing Mammer __ ___  __ _ s fan - Sampler Hammer__140 b, 30" fan
W. ). Co. Fgreran__ Gary Johanning Client's Inspecior
o 7
- A b4
8 | &1 5§
& i 5 | ££ |  FIELD IDENTIFICATION OF SOIL
Vi 1=l g, g v (include retative firmness, relutive moisture, REMARKS
£g .gglé! gf | §5 | ocolor. mention al soil constituents, etc.)
B3 B3 E| SE £
25|83, a, 35 | 23
l .
1" -! Teash & white chat Used 6" H.5,
1 avger
_:_ White chat 1" minug
!
7'0" i ’
i i {
]
Molst, yvellowish~Can, medSum
stiff clay
il
|,3"°||
l Molst, brown, firm, stlty-clay Hil:lJ
: trices of fine sand
1
1 glol' I !
! .
Moist, gray, madium atiff, plastic
clay with traces of rust staios
L
!
!
%lau
N Moist to wet, brown, loote, fine
sand with traces of gravel
! _'1
JF.’.G" E
| ; Wet, gray, medium dense, fine
; sand (Cont'd.)
hY

FTod e 015 QA WoBE:BR EB. PR DM



Date of Drilling:
Started__6-22-78
Finithed_ 6=23-78

. SUBSURFACE EXPLORATION D A

Boring No._ 38
by Coordinates Sheer. 2 of 2
WARASH DRILLING COMPANY Sort, Eo

110 Angefics B0, « 5t Louks, Mo, 63147 + 421 2450 Gr, Water Elew.__=~ =

- e

Client . _ . _

Westlake Querry & Material Co.

Job Name___Westlake Landfill

Job Location , St-Tharles Rock Road

Clients Job No.

City, Bridgeron g Mo.

Cosing O0. . .o o AD_ Sampler 0.0, z 1D 1-3/¢
Casing Hommer _ ____ _ ibs. fall - Sampler Hammer_ 150  Jbs, 30" fa
Ww. D. Co. Foreman__Gary Johanning Client's inspeetor
iy
[ M
2 : 55
i3 5 £E FIELD IDENTIFICATION OF SOiL.
2218 121 83 £, (Include retative firmness, relative mwisture, REMARKS
ce|la®. ] 2 S8 .| color, mention ait soll constituents, etc.)
sBidals) 22 ¢ ::
[+ oS w @i &
Set bottom of
well point @
Wer, gray, nediova denss, fine 500" and back
mand filled wich §"
minus Tock.
m'u"

L R ]

Total depth of boring 5070

S aAd WBE:BR €6, YD oM



DRILLING LOG o

SB/MW ¥
L Tog #:
Page i of 2

A. a Ceoscientist:

PROYECT: Westlake PROJECT #: 110800556
LOCATION:__ Bridgeion, Migsonri . - TOC BLEVATION: 4626
SAMPLING DATE(S): GIXAIR  6/23/TH START: __ FINISH:

SAMPLING METHOD: MONITORING DEVICE:

SURCONTRACTOR/EQUIPMENT:, =/

DRILYING METHOD: NOTES:

3

. o

£~ g & Sl 7 Well Constrzetion

3 # & ;§ 'E': Sail Degerlption 1,-!; g ‘3 Deraiis

5 ‘a é, ‘é B Color, Texwure, Molswee, B, 5 5 a

i =]
E3lad 59 18 3| &
- TRASH £ white CHAT (FLLL}
-2 CHAT: white, 1° minie % i
X 3 :
- o
a N o 1
- g CLAY, yellowigh tan, med iff, moizt e i
10 -] 4
12 _’_"_":T: 4
:_]4 Sitey CLAY' ir fine Sand, brown, finn, moie CL ?f‘ 4
o ML {Z4
16 7 ' J
18 ’? ’
;-;,20 [CLAY: gray, med s, 17 rust staing, mojs — N
22 :f_—_ i
24 it o
™ - —
» - = |
- SAND; brown, 10050, G, tr Gravel Y Blid
- GM | 14 -
" =t B
—30 a1t -
. . N
= 32 |-
.34 l.' ]
@35 SAND; gray, md dense, fine, wer 5 |
3% k
C - " i
il .
== |
44 .
46 i
4% "
o _ /
Sea Follawing Page... V
"SIGNATURE OF FIELD SUPERVISOR SKONATURE OF REVIEWER
tant G niist Profect Manager

TITLE TITLE



DRILLING LOG T

SBIMW #;
clare Log
Page 2 of

A | Goascientigt;

{ PROIECT: Westhike PROIBCT #; 11,0800556
. K ® Well Construction

%é%%‘ Er-'*“'- Soil Dascription Eg 'a : Datails

& 8 'é‘ék lﬁ _g Colot, Textura, Moirturs, Hee. S E 5

E3iE4 5e e 3 &

50.0 Total depth = 500

' ¢

SIGNATURE OF FIELD SUPERVISOR SIGNATURE OF REVIEWER

_Assistant Gensrientist Project Manager

TITLE TITLE
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DRILLING METHOD!

Water e "
Fille _ Ly Rt z?g,mrﬂ Vilad (03

p}k‘q SHEEY
7 : SAMPLING WMETHOO: ‘ / ‘”’Z
&4%’% g”fﬂ (‘Jlﬁ?éf;Ainy% -‘Q‘vj;ﬂ;f* ORILLING

LHK'D B

[-3

SN ¥R

U;\tt‘__c,i:':_)-

mad ¢ P gt kY y.kod

STaART FiMISr .
warzr vever | £7 1 - TiME Tk
TIME ' Vs
DATE DAYE DATE
oxrun L 73gonfosw MW' ‘/0 (Ervanon CASING DEPTH 5%7 4 7%%
« - i % =g - SURFACE CONDITIONS: ¢ 7
MEVARTIE ‘53"! w5 |
A ETIVAER L 28| 8% |Camsl~Tow<n/
e 83 GNE | B | B e
é,glf
C 3A48T Z
0_ i
1 |
s |
= I "
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. 4
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HONITOR WELL INFORMATION SHEET

GROUHD SUAFACE ELEVATION K8 KUMBER /9 ﬁié 0072,

Tor of veLL casine ELEvaTion Y/ /€ GORING KUNSER AT/ /AR
oaTE 04/04/40

LocaTioN . ! 0

DEFTH TO BOTTOM OF WELL POINT OR SLOTTED
PIPE__/5, 77 FEET.%

DEPTY TO BOTTOM OF SEAL'(LF INSTALLED) 3@1‘2»”?‘5
%, 5 FEET, % ‘%//e‘z‘g

DEPTK TO TOP OF SEAL (IF INSTALLED)
—n D FEET,

© © 0

¢

LENCTH OF WELL $Cb€£ Vi !2 FEET.
SLOT S{2E (2, 0/ .

.

Tor%t; LENGTH OF pipE__ D. 4 FreT AT

IHCH B1AMETER,

TYPE GF PACXK A;.ZURD WELL POINT QR SLLGTVED
PIPE qa.n

.

CORCRETE CAP, @ B (CIRCLE olE)

HEIGHT OF WELL CASING ABQVE CROUND
z . Z FEET.

PRAOTECTIVE CASING? M (CIRCLE OKE)
HEIGHT ABOVE Gagun == & TLLT,
LOCKIKG CAPY 5 [L4] (CIRCLE GRE)

TYPL OF UPPER auxrtLLMmﬁﬁ/&'rr}/
BOREHOLE DIAMETER - 8 TKCHES,
DEFTH TO GROUKD WATER Z FEET. %
TOTAL DEPTH OF BORCHOLE /8 FEET. %

TYPE OF LOWER BACKFILL 4a7era/ sand ¥3 L
@ riee mreria_ L0 .

SeREEN PATERIAL 7 0 .

Sy

sl A
b dbd

0

@O ©®© G0 6

S 2
,? Liniae % (DEPTH FROR CROUND SURFACE) ,«:;G)

AR P . :
ST o
goavain (i A

AT S

MONITOR WELL INSTALLATION DETAILS

Damaes & Moore

W




(W S s Y

ventl

mad

2B b oF1a kY B

e ALY ~ e - LTt L e m g e o
\. / DRILLING METHOD: BORING NO.
oL ST Tl X 3%y 2D Kb Sbe Aocer M=oY
Coluent SHEET
g MUJM‘/ SAMPLING METHOD: / o !
bl B ZD Coundinaous Simples DRILLING
o (‘7/0”/ I5E w5 ! (F,“'ﬂ, 4 stamt | Firse
watea Lever | Vo TiME [ TIME
’ TIME §Folo | grog
DATE GATE 7| DATE
DATUM ELEVATION CASING DEPTH o liI+g0
E “ e . 5 . SURFACE CONDITIONS:
-MEVARTE AR TIRTEIETE ‘
ThIE e E5 1L ER 82 | £8 | B2 Carg5se Zoptal
3 3? wu | 2% é“ 0z o . V) | 7
m ,>1l jl ;’ . o gt e .s i -
Cs éa‘b la__s_, do 4 Vi i ké’m 'é;p ocf 8o /E
1 S r(t; A
2
i tﬁaz/f't!u-'rL(x /.Jlgf' Loriin shLf e ot
3 -
- Vi
4 f&\jc}fthh énum “{’L hf(f&;_. 5'-“’ Q:I/ é\flc;’
L £ el can f ;3}‘)4 I (_cf
o z
Cs % o s Z
& b Me dicien (mu.‘ﬂ sk LE 5 /é;. r/ﬁ'?
7Y
8: nmf("b\-\ éwn.,t ';::»H' <l(‘ tu/ IfUT?( 5—'(7'.-‘\5
oL <k {L pediunn Coon  sHFL s fF
0 3 ] Aov k e LAY sdnd
S éJL foir 5 o T
1 pf
2 -
3
r—-
A
- 124 Y [5 |
& 2151172 ]
& o
7 _éz,—'g‘"
£
& /.7
- <
9 | —r ‘GC‘::}
/ 1 &\k)k‘
{
L DF




HONITOR WELL INFORMATION SHEET

GROUMD SURFACE ELEVATION ‘ e /F99Y3- 002
Tor 0fF VELL castne ELEvaTION _ S/ 8 sorinG nusen AU~ /O Y
oATE o- /| -0

warier . EaTh C'f-? Mo

DEPTH TO SOTTOM OF WELL POIHT O/ 3LOTTED

PIPE {7 FEET, %

BEPTH TO BOTTOM OF SEAL (IF INSTALLED)
—_— FEETE Renloite Peﬂz‘fs

OEPTH IO TOP OF SEAL (IF [NSTALLED)
.3 FEET.k

LEHETH OF WELL SCREEM & ®) FEET.
SLOT 3126 O O .

TOIAL LENGTH OF PIPE___ To G rtet at

tHEH DIAMETER.

TYPL OF PACK ARGUND WELL POINT GR SLOTTED
FIPE SAMND .

® ® @ ® ® 0

CONCRETE CAP, YES W (CIRCLE ouE)

oy

HEIGHT OF WELL CASIRG A3QVE GROUKO

® © 6

D . __FEET.
PROTECTIVE CASIHGY ¥ (CIRCLE ONE)
KEJGHT ABOVE GAOUND FEET,
LOCKING CAPT CYES  # (CIRELL oKE)
TYPE OF UPPER BACKFILL £
BOREHOLE BIAMETER 8 INCHES,
DEFTH TO GROUMD WATER 7 FEET, %

TUTAL DEPTH OF BOREHOLE l Z FEET,. %
TYPE OF LOWER BACKFILL &‘ !q "

PIPL MATERIAL PU ¢ .

SCAEEK MATERIAL ?VC .

® 666 6 6 6

& (DEPTH FROM CRIUND SURFACE) -

10006361

MONITOR WELL INSTALLATION DETAILS

Dames & Moore




AECORD OF DRILLMHOLE PZ-205-55 Shaet 1 o 4

FAOSECT: LAICLAWRIFS BORING METHOD:.  NX Qore & water DATUM: MSL COLLARELEY: 4asn.%
FHOJEST NO;  Ba3-2945 DAILLING DATE:  S/17/95 - 5/1855 COOROINATES N:  1087483,54 B SiS477.78
LOCATION: BRDGETON, MO CRILL RIG: CME 75 AZIMUTH: 0 INGUNATION: 80
ROCRTYFE ot P Praa Podshad Fo-FaCmiy " -
[ Seturvsd K Bansited L-Clary i g 1=z a 5 ;
o o1 B thiifckiating £l 8mooty CHACricet - § = = :
% 81 ahekng S¥-Stupund R-flough HeHeaied in 2 5 & |x ;
B =1 Fslston Hrraguiar VAW, Raugh G Geavel Filog 2 =N I~ g 2 " TNE:TEL;E g i
- b4 o nﬂ——n—-n—-a—-——-—-u = - =
G peseRTTIoN 8 N R Ef LISCONTINUITY DATA . g |@ €2 Bl wsmumenmaton
a E | | 2 g% rp | B8 Py TYPE AND g . g @
@ joerm ) 5 op S5 b&R%S SURFAGE 29I e i oB8885
g §5] £y 8 oescRwron |5 Fzzal | Kt 1ag
2928 {nvun® 3 2 3 ﬂéﬁw E‘EE&:E
| ]
10049010 004801 ]
Sge Soil Burehole Log Borehole advanced with ]
PZ-205-A8 10.25 i, [0 hollow stern
49.0-54.0 f augers ]
No samples collected gg.&gdiu ;tdv cecwith |
: arehole advan
8B bitusihgmud
rotary then 6 in. stee}
casing grouled inlo
annulas with neat cement
s Bedrock encountered ~
@ 4B5 1
5a e
<08 50 ans. 1
S os75h ) 3400 (=] 5e0a 518755 © 815
Fresh, medium to thinly $ Began eonng
bhedded, pale yellowish brown porsem]
(1OYR B/2), very fine l?mfned. = 1
waak, ARGILLACEQOUS 1
LIMESTONE, (ST, LOUIS s
FORMATION) $
=
58 — .
ﬁ . 6| ) FLSM,Fe
= |
= ©].15T5M
“‘" = “
——— *1 1 CEM Fe
|—"-r'—
[ 40050 RF 5F18/95 @ B:40
[ 54.00 End of Aun 1 i
46010
oy 590 45,7L.5M :
— 1
& ] .
st ]
i — ]
- ==
[ E z e
Bz .,-;'_J ~1
b d
| 62.3-68.51t, —— +4 ]
| Qrain size is medium grained - LPLSM @)
] ol JpLEM 1
e 1
ol
ad -
DEFTH SCALE: 12 LOGGED: D ALLDWAY .
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: 8. TITON Golder Associates
DRILLERT £, MAHURN DATE: /20785




RECORD OF DRILLHOLE PZ-205-8% Shest 2 o % ;
PROJECT: LADLAW/FRLRS BORING METHOD:  NX Core & water BATUM:  MSL COLLAR BLEV: 4585 :
PHOJECT NO:  S43-R848 DHALING DATE: SN 7188 - 5119458 COORDINATES % {087483.54 E 51547278 !
LOGATION: BRIDGETON, MO DRILL AKG: CME 75 ATMUTH: 0 INCUNATION: .80
ROCKIVEE dadowit FLoFlanar P-polzhed Fa-fulhode I o
Efadt CCurved KeSoareicne ClClay b = z a (] !
‘4 o SShaxr U-Unkiatrg SM-Bmeoath GH-Chioma z. 13 .1 83 & :
5 O] Bbatong §T-Blepped oRough H-Heslua pElz o] o8 = :
< 2| PFoiaton Viragrdar VaY Rough QAR Gravel Flsd EEl Y 91 & o g wm;ggs 1
.ox z ™) Ot T w= R = g8 [E S
L DESCRIPTION z am |9 z ds e I T B EE 5 INSTRUMENTATION
= Fll il 13-4 g8 o, TYPE AND z o
& | oepm | § 183 35 LaB%s swmer (38 B2 £{.5388
T E SERRBY ¢
il 2298 {avanz | 2 8 OescriPmeN |8 f2EE'szoalbaery !
" 9 lns0e750 ) ]
Frash, medium 1o thinly o
| bedded, pale yellowish brown - L IR
i {1OYR 6/2), very fine 3rained. W
weak, ARGILLACEOUS ey
1 LIMESTONE, (ST. LOUIS S
1 FORMATION) ]
65,0-75.9 L — &5,ALEM (2
[ Scattered cher! nadules p—et
. o |B5.BE6.01 = .
] Claystore iayer b
— o J 7LSM Fe
A —— 2 185%
=
67.5995 1, ) % ;
5 Frash, medium to thinky e ]
. & bedded, pale yeliowish hrown T R
[ {10YR , veg firie grained, poom ]
| weak, LIMESTONE, (ST, LOUIS ol 1
[ |foRMATION)
tylolitic 5M8/35 @ 1040
- End of Run 2 1
1 380.10 . PLRFe ]
] 80,40 &1rLA
[ 60.8-759 1L
70 | Very fine to microcrystalline -
zones of thinly laminated $.PLR @ 1
layers of clay within the iR @) 1
limestone, color is medium H
light gray {NB) 1
i !
- 92 3 {PE -
®JPLA
®JLA
- 74 B/B/9S @ 11:45 -]
& ih @ End of flun 3
388.00 v Ended driling for the
7450 H $upLR day due to bad weathar.
§ . S19/95 @ 7:40 1
Began dniting 4
3 H QLA Fe !
] i
~ 16 ‘ -
; ) .JPLA 5
7EE77.4 1 5
Argitlaceous layer
< P
i $4PLR ]
i~ 78 -
i L FI ]
| 78.7-B0.0 it b
Argilacenus zone, urfilled
vigs (1-3 mm. in dlametar}
d.rLA
®LUPLR(® 1
i Bn i N
[ L
DEPTH S0ALE:. 12 LOGGED; {2 ALLOWAY
DRALLING CONTRAGTOR: LAYNE-WESTEAN CHECKED: £ TILTON Golder Assoclates
CRLLER: D. MAHURIN DATE: B/20/88




RECORD OF DRILLHOLE PZ-205-S8

ERILLEA; 0, MAHURIN

RATE: B/20/95

Sheet 3 of 4
PHOJECT: LADLAWRLFS BOFING METHOD:  MX Cora & water DATUM:  MSL COLLAF ELEV: 45m5
PRCIECT M) B43-2048 DRLLING DATE:  5/17/05 - 5/19/95 COORDINATES N:  1087463,54 B 81547778
LOCATION: BREGETON, MO DRELAIG: CSME 78 ALMUTH: 0 INCUNATION:  -B0
BOCKTYPE UNEEL ] Fl-Plactar PPokanaed FeFaltady " ’z
w F-Faun C-Cirvad K-S¥nraitiost ClCiay nft Z T o] s}
] al sswew ULinektatg SHhEmaoth SH-Chinmts z. 15 1 85 &
< G| Gsddng ST-Siopped A-Bough HeHealad wx = X b=
= & | FFosen (Artegdar VAN, Rough GRF-Crstvel Filats =18 B Z E = WAT:!TES
i . g i et 2Zi=21 5 & LEVELS
& DESCRETICN § s e is = DECONTNUTYOATA .4 8 | @ 2z 5 INSTRAIMENTATION
& Fl—1\% gl Aco 1 R Efa THRE ANG Eug 8 E
ﬁf;m 2 [°8 £5 pigEs BURFACE <0 g2 &|g8883
" 2888 [vevn2 | 2 g | OFOMFION  [FHmzalacouihayi,
& g?&hgg.s efd:.{ ity — '
tesh, medium fo thin -
o e
1 . very fine gralned, —
woal, LIMESTONE. (87, LOUIS -
FORMATICN) et
Stylolilic =
— % JPLA
81.8-85.4 i, ——
82 | Argillaceous zone, unfilled - i
F vugs, {1-3 mm, In diameter} § 4 ‘a" E
—1—
it i
—
= farLA
S
a4 e 5/19/95 @ 9115
== raco PR find of Fun 4
84.5-86.4 . s T IHUR
Calor grades to ight olive e
gray (5GY 8/1) -
58 —
] 2 8.PL5M b
— ® JPLEM i
s ® ] PLSM i
== |
- J.C.8M i
" g
== JPLA ;
E wo——
—— P
88.6-93.8 . —] L
Argillageous, vuggy, color is — P
hght olive gray (5GY 6/1) —— i ;
L (3
i P
= 5 (% e
w0 = | $
3 S
= H
== i
E= i
s i 1
] H
= P
2 —] i
= 26.7L5M i
— i
= ;
[ 1
b = i 5/15/95 @ 10:40
oot s65.00 ; EndofRin S
84.5-97.5 e X ! |
Argilacetus, color is Hgin —— Py
oliva gray (5GY 6/1} — [ :
E 5 |19 1
= " 94,PL,5M i
— : [
. 98 I
i
DEFTHECALE: +3@ LOGGED: D, ALLOWAY .
CRILLNG CONTRACTOR: LAYNE-WESTESN CHECKED: 8. TRTON Golder Associates




RECORD OF DRILLHOLE PZ-205-58 Shest 4 ot 4

PBOJECT: LADLAWRIFS BORING METHOD:  NX Com & water DATUM:  MS5L COLLAR ELEV: 4Za.s
PROJECT NO:  963-2848 DAILLING DATE:  BH7/85- 8/18/5 CODRUINATES A:  1087483.54 E: 51847778
LOCATION:  BRIDGETON, MO DRLLRIG: GME 7S AZUTH: © INCLINATION: 98
EOCK E J-Joint PLMara P-Pokstwd Fi-FaCnido o -
" Fofoun C-Gurvad K-Simiciey ELCtoy 1 g - g 5
b o | Boex U-Lindkiaing SM-Ginot CH-Show [ & &3 E
1 8| eBsdeg ST.§tnped FrRough H-Heaid dilz ] 3 8 |2
e S| Ffoiaron Mreguia VAY, Rouph (3RF-Gravei Fled = N TR < U NOTES
2 a e, G2 | 2 ) & W WATER g
o ow DESCRIPTION - > o ] LTV GATA i gg = LEVEL
& & mev o luk %9 9 z 1o INSTRUMENTATION
=] g ot Z 8A) Rop | 5 S Fug TYPE AND b 2 *ﬁi
A R 2% bagxs SURFACE gg z  Ee El.28858 &
&N Towas i B o o QESCRIPTION a [2E2awe Thd gD 4
WO T k?l!tuav- LR ) nEIT -::u::cg :":'::a:n:g
[ % |s7.500510 = 7]
| Frash, medium t thinly —
bedded, pale yatlowish brown s
{t0YR 6423}, very fine grained, 1]
weak, LIMESTONE, {(ST. LOUIS =
FORMATION) ==
Stylolitic 1
97.598.5 1t m—a= %.LAFe
Thin clay laminae — 5 '
. s == .
— % 1PLSM, L
I H
S 5/16/85 @ 11:30 i
sen.00b T 360.00 L FIR: Finishad dﬂl&ng
End of Racord of Driflhole 88050 Ba.50 1
atgeshk
b~ 103 o
103 e
{
bom {3t wed
i 1
b 191 arr
]
- 108 -
L |
b
b~ 110 -
4
E
@112 -]
LEFTH SCALE: 122 LOGEBED: 4 ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B, NLION (Golder Associates

DRILLER: O MAHURIN DATE: sr20/9s




Well No. Pz-205-85
Boring No. X-Ref. pz-205-ss
PIEZOMETER CONSTRUCTION SUMMARY
Survay Coords: Northing: 1087484 1, Elavation Ground Level 4595 1, NGVD
Easting: 515474 ft. Top of PVC Casing 451.78 #f. NGVD
Drilling Summary: Construction Time log:
Start Finigh
Total Depth 89.0 ft. Task Date Time Date | Time
Borehole Diameter  saiin, (8,0-54.5 1) 5 28 in. (54.0-50.0 L} Drifling
| Casing Stickup Height 1.66 11, CME 75 5/18/95 8:15 5/18/95 11:30
L Drifler Layne-Western Schramm Rotary | souss | 13s0 | seuss | e
(@] St. Louis, MO
wl . —
j Geophys.Logging:
&1 Rig CME 75, Schramm Periadrill T660H Casing:
O Bisy 6 ¥/4in. 1D Hollow Stem Auger Bit, NX Cors, 2° PVC 5121185 14125 521195 14:30
W £ 7/8 in. Button Bit and 9 3/4 in. Tricone Bit 8" Steal s11/88 7:30 51195 11:00
Y} “Drilling Fluid Auger-None, NX Core Water,
% Air and Mud Rotary Filter Placement: | srims 14:40 s;ves | o1ss
< | Protective Casing 8x8 in, Square Steel, by 5 f1. long Cementing:
Vs Developmant
o . . . Bentonite Grout 521795 15:20 5/21/95 15
Z | Well Design & Specifications Bentenite Seal sams | Evs | EERE | R
Basis: Geologiclog X Geophysical Log
Casing string(sy: C = Casing S = Screen Well Development
Depth String(s) Elevation
I* +166 =~ B857 C1 481.78 - 37086
T 88.57 - 8837 S1 370968 - 361,76
*’é 88.37 - _ 98.70 c2 361,16 -~ 360.43
1 +1.00 -~ 5400 | C3 450.50 - 405.53
I - - Stabilization Test Data:
11 - -
Il .
1‘; Time | pH Spec. Cond. Termp (°C)
i Casing: C1 2in. dia. Schedule 80 PVC,
L flush threaded with O-rings
T, . C2 2in. dia. threaded PVC end cap
H (4 in. fong or 0.33 #.) (C3-see comments)
1— Screen: $1 2in. dia. Schedule 80 PVC, 0.010 in.
1{ machine cut slot, flush threaded with
- O-rings
- Sand Pack: 16-35 mesh Silica Sand, 86.0-85.0 4. Recovery Data:
I! I
%1 Fiiter Pack: Less than 50 mesh Sitica Sand, 100
1 col { i | )
T 84.5-86.0 ft. ac I I i 1
Grout Seal: Wyo-Ban Grout Well Bentonite Slurry, = :2
105 3.0-70.0 4. § ig
Bentonite Seal: Extra high yield Wyo-Ben (100%) | ™ 20
2C
Slurry, 70.0-84.5 ft. 16 f
Concrete:  0.0-3.0 1. °% 26 Y=y &0 aa 100
TIME (Minutes)
Comments: Surtace Casing C3: 6 1/81in. 1D/ 6 5/8 in. OD Steal Casing
nlal
Not to Sccle | Supervised by W. Herst Site LAIDLAW/OUZ RI-FSMO
Job Number 943~2848 File Name PZ2058S8




MISSOURI DEPARTMENT OF
NATURAL RESQURCES
DIVISION OF GEQLOGY AND
LAND SURVEY

OFFICE USE ONLY

RATE RECEIVED

= 122506

CHEGK NO

HOUTE

TRANSMITTAL NO

STATE WELL NUMUER

CHOSS REFERENCE NO

MONITOHiNG WELL CHECHED Uy ENTERED ot o2 .
CERTIFICATION RECORD APPROVED BY CATE APPROVED
INFOR_MATION SUPPLIED BY OWNER
SITE NAKE WELL HUMBER
Laipcawt BRinaetod Sanrary Laubr PR - MESS
SITE ATIOAESS Ty STATE 2iP CODE
o Cnares ook fo BeinaeTond Mo &304y
MNAME TELEPHONE
LAIDLAYY WasiE SysiEpas, IMc. 2 - - 3Tte
AQORESS city BTATE ZiP CODE
trh8 0 Elomehy a1 Lowis Mo LAl

INFORMATION SUPPLIED 8Y MONITORING WELL CONTRACTOR

LOCATION OF WELL ol “aT. i ] T SKETCH THE LOCATION TO THE WELL INCLUDING KILEAGE OH ALL ROADS TRAVELED
SHOW LOCATION IN COUNTY =2t ==R= 1o FAOM REAREST TOWNS OR HIGHWAYS
SECTION PLAT sievation .. 4845
[TITT1*e] AREANO.
B
DT SMALLEST LARGEST %
-l-_l__f_-l-
1 1 ¥ I_‘ A 4 v
-l-—l‘_i‘_l
SEC. rwn 4T nenG S Epaw
. -
Lat, 28 #8538 . ong T2 A 4o - A
DESCRAIBE LOGATION OF THE WELL 50 WE WOULD BE ABLE T0 VISIT 7 MORITORTN S W L INSTALLATION
CONTRACTOR'S NAME

Layne Westeen (o, e

HOTE: Raccd the Iracuan of 4 focl
wl Dacsmal, et i gchas,

Top of Aot

Elevaton: L] 3~ =

Ground Fost!
Surlaca oetirom | Dpgeri lhn al
Ewvaion: 4] 5, F1|Surtace .

Infermation in :
this column o
he supplled I
the Fast fram
Surfaca column|

LOCKING CAP - y M (Cucle pae)
CAP VENT ; ¥ J N_(Cirgla oag)
PROTECTIVE CASING
17 aTeec
Siza: .:‘5 x t‘, x5

“
Boia Hole Diameter: ? Wt
WEEP Y / H)(Cicta ane)

DRILLING CONTRACTOR'S
NAME

Layne Westera Coylue.

TYPE OF sNSTALLATION

[® apove ground O FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASUAEING POINT

DATE OF STATIC WATER LEVEL

PROTECTIVE CASING SEAL

ELEVATION OF MEASURING POINT

Yl

MEABUHING POINT IS
TOP OF RISER PIPE
O oThER

DRILLING EQUBHENT

O arroTARY 1] AUGER
. TYPE

[J AeveAss

ROTARY £ oTHER
CENTHALIZERS USED
# ves, a7 o wope,

El STAINLESS STEEL

O orHER
()

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCSTION DETAILS
INCLUDING TYPE AND S1ZE QF ALL CASING,
HOLE DIAMETERS, AND GROUT USED.

DATE WELL COMNSTRAUCTON WAS COMPLETED

5-3{-95

| HERESY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRISED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEFARTMENT F NMAT-
UAAL RESQUACES REQUIAEMENTS FOR THE
CONSTRAUCTICN OF MONITORING WELLS.

smna‘mﬁs (MGN T OAINGIWELL GQN;‘/GKQ

PERMIT NLIMEER DATE

LoD S VIR !a-ca-ﬁﬁ
SIGNATURE {CAILLING CRNTRACTOR}

yii M f’J \/r-m'-; /
PERMIT NUMBEA DATE

O] 2%l Y11 A ez LA AFES

Typa: % Concrote
Cameni Sleery
Danth 1o hottam RISER PIPE
e L 77"
In; : ;
] / Duameter: 23*
.
o
Sob g Tvea o Mataral 50 H, o WL
&enesfing BOREHOLE 4
oumeren, 578 n
AHRULAR SEAL
Type: [] Benlonda Slery
[} Cament Sharry
] Now Shary Bantonta
BENTORITE SEAL
Depth to Base i Type: [} Bentonts Suurry
ol Annular Seat] D> 7] Hoa Sluny Bestonile
tangth of Seel:___ ff  Ft
Depth | SECORDARY FILTER PACH
10 Basa .
B::Innl!u Sui:“ i Tope: [ Sand [ﬂpﬂamn.
Bapih ta Base [CIMsadactieed  _
af Secandary . Grais Suze. __ € et
Filtar Pack: 7.5 Length: FA
Depth ta Top PRIMARY FILTER PACK
el the Soresrsl 141 MAR
Tyger {1 Sand
CImanuiactured
Gran Sue___ /& " 35"
Lengih: 275
WELL SCREEN
m o -]
tha Seeamm: 34- ! Swi ke o, oto"
Type: _sotp) B0 PYC
SUMP DETAILS
Lenath: O AFL
mla&?‘lh Blamater 2 In
Origleal 8% Tyes Pyc,
Total Depthd &0 - TYPE OF BACKFILL 24110
VTS |_:A;,‘|;AA -

DISTHIBUTION WIlI'FE s »ll‘lPI CANAR\' MﬂN!TnH!Nﬁ Will COMTRACTOR  PINKAWNET ELLENN

EETH




LAIDLAW WASTE !YBTEMS NG, S . ’ L B R E H O LE LO
SITE MAME AND LOCARON ORLLRIG METHOD: BORMG MO,
425 inch LD/B23 inch 0B Hollow Sten Auger PZ--302~Al
3623 inch Mud Rotary SHEET
SAMPLING METHOR: CALIFURNIA SAMPLER: 20" LI (CAX 1 o ©
SPLIT SPION: 20 .1, kLD, b
LAIDLAW/OUZ RI~FE/MD I + 20 inch 13 inch LD, (8P DRLLING
WEST LAKE LANDFILL SHELBY TUBE: 38 ineh OO/2 13716 inch LD <SH| SIART FINISH
OPERARBLE UNIT 2 WATER LEVEL TRIE TIHE
TRE B3 1E30
DATE DATE DATE
NEIRTHING: 106721024
DATUM EASTING: 514720.49 ELEVATION 450.0 CASING DEPTH a/26/95) 9/86/95
DRILL RIG  CME 730 SURFACE CORDITONS
ANGLE 90 BEARSNG NA
BAMPLE HAMMER
b | : £
© SAPLE NIMBER
] AND REMARKS
g2 |dz
oo (3.0-280 FtJ Ne samnples collected, see e
e Soi Burehole Lag PZ-302-AS8 for -
e descriptions -
=1 —
F— 17 —
- -
18 -
18 -
-— 20 -
— 21 =
= 22 ¢428.0) 280 -
frove 4 0.1 (E2.0-854 ft3 Loese, pole yellowish —
- 2 Bt brown CIGYR 6723 F-m SAND with trace -
- 7 2] iron staining, NR, wet, (SP), (ALLUVIUM: P =
=P OF 3
24 |y | =
= 2 2y -
- 5 lewo sp st
w_.....-zs 10 r@ — &0 ppm PID
- (@54-B61 Ft) Compact, clive groy n
~ (SY 4710 F-m SAND, trace 34t iron —
26 1 e staining, NR, wet, (SP), (ALLUVILM -
- 7 1EF (26.1~37.4 Ft.} Compact to dense, light -
- F clive gray (SY 47D, F-m SAND, NR, wet, 8¢ i
e 37 41 ¢SPY, CALLUVIUM @ =
8 j5¢ -
15 pEnn sp -
20 ®| 4

EAYNE-WESTERN

DRILLING CONTR

3. HARRINGTON

LOGGED BY

$43-0848

PZ30ZAl

JOB NO.

CHK'D BY _B. TiLTOn

1073795

DATE

-
-

FILENAME



Y./ /o) [/

SOIL BOREHOLE

LOG

] LAIDLAW WA SYSTEME INC,
SITE NAME AHD LOCATION DRILLING  METHOD: BORDG NGO,
428 ingh LI/82S inch (LD Holiow Stem Auger PZ~2302-h
3685 inch Mud Rotary SHEET
SAMPLING METHOD:CALIFTRNIA SAMPLER: 207 LI, (CA 2 oF 2
SPLIT SPOOM 20 & /L8 Bl 3
LAIDLAW/GUE RI-FS/MD d inch O0/LS ingh LD, (SP DiLLING
WEST LAKE LANBFILL SHELBY TUBE: 30 inch O0L/2 12716 inch LD, (SH3 | sTamr | Pwiss
OPERABLE UNIT 2 mm {EVEL TE Tk
TRIE B:13 130
DATE | I DATE
NORTHING: f&7210.8%
DATUM FASTING: S14720.49 ELEVATION 450.0 CASING DEPTH 9/26/93) 9/26/93
DRRY. RIG CME 730 SURFACE CONDITIONS
ARGLE  90° BEMING NA
SAMPLE HAMMER
F ARD FEMARKS
EE 33 g CESCRIFTION OF MATERINL
- g L4 26.)-374 Fi2 Compact to dense, light -
— {2 & alive gray (3Y 471 F-n SAND, NR, wet, :‘|
e 10 <7050 CSPY, CALLUVEUMS R )
— 31 |1 @ -
—32 1, e “
- 5 2 -
" 15 CHOKY §P o
Iz |4 @ —
mal L . =
[~ 18 25 -
" an ST o3 -
38 ]
o ? [h: e
Sl A I RRE
[~ 10 kool =
il 14 ] -
= 37 caree 374 -
- 374-420 Ft) Conpact, olive gray B
ml— ¢SY 4/1), well groded SAND, MR, wet, P
. B £ (S\J}. ‘AL.LUV[UH) )
— i 207 jan
i 11 RESZ) b -
- 39 |12 ®|
=40 o ot —
— 14 20 e
™ 4 gesw sP -
— 4 | =
:_42 (408.03 420 e 0.0 ppm PID
prie= End of 5ol Borehole Log ot 420 #4. -
P 43 —
EM -

LAYNE -WESTERN

DRILLING CONTR

B, HARRINGTON

LOGGED BY

943~2A8

PZX0ZA}

JOB NO.

B TILTON

CHK'D 8Y

10/3/95

DATE

FILENAME:




50

PIEZOMETER CONSTRUC

Well No.
Boring No. X-Ref:

PZ-302-Al

PZ.302-A)

NG SAMPLES COLLECTED

TION SUMMARY
Survey Coords: Northing: 1087210 f1. Elevation Ground Level 480.0 it. NGVD
Easting: 514720 4, Top of PVC Casing 451,15 fl. NGVD
Drilling Surmmary: Construction Time log:
Start Finish
Total Depth 4301, Task Date | Time Date | Time
Borehole Diameter 8 14" (0.0-43.0" Drifiing
- Casing Stickup Height 1,15 ft, CME 750 9/28195 815 BlRsInE 1130
Drillar Layne-Western
St. Louis, MO
Geophys.Logoing:
Rig CME 750 Casing:
Bit{s) 4 1/4" |D Hellow Stem Auger Bit, 2" 1D, PVG /26195 1250 UZBI55 12:56
3 5/8" Tricone Bit
Drilling Fluid Bentonite Drilling Mud (20.0-42.0°)
Filter Placement: 226195 13:05 olobfes 13:60
Protactive Casing Bx8* Square Steel, by 5’ long Cementing:
Devalopmeant
. Bentonite Grout sizains | 100 | 9/peiss 1418
Well Design & Specifications Bantonite Seal GEEHE " | TEat - | “oleeiss | VATE
Basls: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen Well Development
Depth String(s) Elevation
+ 115 - 32.60 C1 451,18 =~ 417.40
32.60 -~ 4240 31 417,40 - 407,80
4240 - 4270 c2 407.60 - 40730
- - Stabilization Test Data:
Time | pH 8pec. Cond. Temp (°C)
Casing: C1 2" dia. Schedule 80 PV,
flush threaded with O-rings
C2 27 dia. threaded PVC end cap
{4” tong of (.33
Sareen: §1 27 dia. Schedule 8 PYC, 0.010" machine
cut siot, flush threaded with O-rings
Sand Pack: 16-35 mesh Silica Sand 27.9-43.0' Recovery Data:
Filter Pack: 100 mesh Silica Sand 27.0-27.9' 100
o
Grout Seal:  Wyo-Ben Grout Well Bentonite Sturry P Zg
3.0-23,0' g 0
Bentonite Seal: Extra high yield Wyo-Ben (100%) | ™ =0
Siurey 23.0-27.0 fg
Concrete: 0.0-3.0° R 29 o ) BQ 100
TIME {Minuteg)
Comments:

Not te Seols

Supervised by B. Harsington Site

LAIDLAW/IOUZ Ri-FEMO

Job Number 9432848 File Namy

PZ302A1




OFFICE USE ONLY ~ |PATERECEWED
REF, NO.
MISSOURI DEPARTMENT OF 145100
NATURAL RESOURCES GR-KO. CHEGH NO.
DIVISION OF GECLOGY AND STATE WELL NUMBER TRANSMITTAL NO.
LAND SURVEY
MONITORING WELL CHECKED BY ROUTE
CERTIFICATION RECORD APPROVED BY ENTERED
Fh1 Fh2 Ph
INFORMATION SUFPLIED BY MONITORING WELL CONTRACTOR
SITE/FAGILITY NAME WELL NUMBEA
Lapiaw BRibeETent  Danttany Lanbril] PZ- 20247
SITE ADDRESS " cITY . STATE ZIP CODE
St Cuapees Poek RD. Briveston Mo bDud4
OWNER NAME TELEPHONE
Lavotaw Waste  Systems, Inc. Bl4- 241- 370
OWHNER ADCRESS cIvy STATE ZIP CORE
1630 p. Beoabway AT Louwis Me L3 Io2
VARIANGE [ vgs |07 1S5UER LOCATION OF WELL county _BT. Louts
ISSUED [ NO  [Vamiance NowEER: y ggg_i\_'{éﬁgfgjroN N SURFACE ELEVATION .~ 55 2
DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLETO VISIT (T ‘{_—;—-;-_i_ ' .
i5' 1MSIDE Faslcl LINE 720 MORTWEST oF ‘:"‘:_'}‘”{" SMALLEST % LARGEST %
SUOTH _EMTRAMCE OFF oul S1, OHARLES RS RERN % % % %
Fuck, EPp, -l L =
SEC. wn_ AT nang_ S EPRW
LAT. B8 . 45 v BZ . LONG. 9a . = 54 "
MONITORING WELL INSTALLATION PERMIT .
CONTRACTOR'S NAME Layne Westeen Ca, Ine. NUMBER | Q1258 WPM
DRILLING CONTRACTOR'S PERMIT
NAME LA\-]ME WE:)TEQ.H CD-J lMC NUMBER COI255 WPRA

WELL CONSTRUCTION INFORMATION
rree | ) MONITORING WELL rvee or| (] HAZARDOUS MATERIAL MONITORING FOR: (CHEGH ALL THAT APPLY)
" PIEZOMETER maren | B LanoFe [0 oTHER B voc Owmeras [ pETROLEUM PRODUCT
0O oTHER O LusT. {1 oTHER ONLY
PAQ- |1ENGTH DIAMETER OF | WEIGHT GR. | DIAMETER ANOf JOINTS MATERIAL, LOCKING CAR?
TECTIVE CASING Sorle fesiok (1 tHREADED 1 tHERMO FLASTIC
casiNG ogutpoce | | L) wecnanicar [l wewben (& svee [ rLuoro rouvmen | ves [ no
oF Vet 3 | BR& w| o088 | 34 |l omen TYPE '
CAP VENTED MATERIAL BﬁP?HF"UMTHESﬂURFﬁCE m ABQVE DESCAIBE HOW THE FLUSH MOUNT WAS
TO THE BOTTOM OF THE CONSTAUCTED
ves [INo g;f;ﬁ,f LI cemenT CASING GROUTSEAL - | g URF ALY % GROUND |
WEEF HOLET oeTais| 2 CONCRETE SOMALE| ] FLUSH
® ves O wno O oThER 3.0 . MOUNT
cenTraLizerusen (A no MATERIAL
QN RISER Olves  Locasenar 03 sTanLESS STEEL [T OTHER
LENGTH DIAMETER OF WEIGHT Qft DIAMETER OF JOINTS X MATERIAL [X
AIsER DIAMETER EIGH DIAKETER G THHEADED THERMO PLASTIC
PIPE [ mecHanicar Dl wewoen [ steer [ surono poLymen
DETAILS 34.2 2 | 30l Bo 84 w|Ootuen O atHen
[ cement sLURRY [J CEMENT/RENTONITE SLURRY MATERIAL LENGTHOF BENTONITE SEAL
[X] senToNITE SLURRY BAGS OF BENTONITE
ANMULAR CEMENT USED BENTONITE L1 unsatumaven
SEAL |0 nonsuunay senromTe  CEMRRTLSED - SEAL sluARYy O chips . e
TYPE: WATER USED/BAG ... GAL, O cranuLan O peLters| 4.0 SATURATED ZONE
?.YPE' GRAIN SI1Z2E LENGTH OF FiLTER HMETHDO OF ll\llﬂ!mll!ht;'h'l ihis FEET
PRIMARY | @] ganD PACK INETALLATICON colums ta CORMATION
oack | L] MANUFACTURED |- 35 15, 1 o Gurien | SURFACE DEECRIFTION
NATURAL ' F | HSA POLR | coium
TYPE GRAIN SIZE LENGTH OF FILTEA METHOD GF - .
SECONDARY | [1] sanp PACK INSTALLATION " o135 Silly d"‘-‘/
FILTER MANUEAGTURED Procie Cas
PACK e \oo 0.9 FT.[ H =8, POLR |5 .0
LENGTH OF SCAEEN [HAMETER SLOTF SIZE| WEIGHT U8 { MATERIAL .
- a
WELL SUA» PLASTIC N T LA Siltly sard]
SCHEEN : ) STEEL Oepth to Hase ol
io FY. 2. N o] S0H BL ] FLugro POLYMER | Annuler Sest Z23.0
LENGTH GF SUmP DIAMETER OF SUMP MATERIAL
sump O evc O stere
DETALLS ] FLUBAO POLYMER Dapth lo Bese of
OTHER Banlonlts Sanl: 27c
WAS THE WELL BACK MATERIAL USED LENGTH GF 8ACK FILLED it 1o Tap af
FILLED? L op 8
BACK BORE HOLE
Primary Fittar Pacic
AL [T ves B no 274
Depth to Top of the)
STATIC WATER LEVEL FEET FAOM MULTIPLE CASED WELLS Serven: 33.0
MEASUAING POINT| subsIT ADDITIONAL AS AUGLT DIAGRAM SHOWING WELL
DATE OF STATIC WATER LEVEL CONSTRUCTION DETAILS INCLUDING TYPE AND SiZE OF ALL
CASING, HOLE DIAMETERS, AND GROUT USED. :
MEASURING POINT FOR STATIC WATER LEVEL 15| DAILLING EQUIPMENT Depih lo Boliem of
) N
&) Top OF RiSER PIPE O arnotany [ aucerTyre AY4 Ho A | i seoman: 430
O o7HEeR ’ Talsl Depin: 430
ELEVATION OF MEASURING POINT O REVEASE [ OTHER DATE WELL DRILLING WAS COMPLETED
. ROTARY q-2a-95

| HEREBY GERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUGTED IN ACCORDANCE WITH THE DEPARTMENT
OF NATURAL RESQURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS,

SIGNIATURE PHIM#Q"W EONTRA(‘_‘YOHIFER

;{?‘N“u\u jf./)”rajﬁiﬁ, '

i)

DATE

W-i5as

SIGHATURE DRILLER/PEAMIT #

g})mu Mk .

DATE
H-15-49=

MO 780-1815 (705} ©

DJSTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRAGTOR

K/OWNER

AIL WHITE COPY TQ: DEPARTMENT OF NATURAL RESOURCES, #.0. BOX 256, ROLEA. MO 55402
ENCLOSE $35 PEA MONITORING WELL FOH THE GERTIFICATION FEE WITHIN G0 DAYS AFTER WELL COMPLETION

@ ACICUD PN




V. /7 /2] [/ 4

LAIDLAW WASTE BYBTEMS MG,

SOIL BOREHOLE LOG

SITE NAME AND LOCATION DRILING HETHOR: BORNG NO,
42% inch LD/82T inck BN, Hollow Stem Auger PZ~302~A5
SHEET
SAMPUND METHOD: CALIFIIRNIA SAMPLER: 20" LIL tCAay | oF 2
SR POON 25 4 L1 i)
LAIDLAW/OUZ RI-FS/HD LIT SPOON 20 inech OU/15 inch LD (SP) DRELLING
WEST LAKE LANBFILL SHELBY TUBE: 30 inch O0/2 13216 mch L0 SHY | granr sH
[PERABLE UNIT 2 WATER LEVEL 18 FT THE TIHE
TRE 14410 1145 1435
[+T314 aTE DATE
NORTHING 1067197.73 /3733 9se5/95f 9/23/55
DATUM FASTING 514737.29 ELEVATION 4495 CASING DEFTH | 20 F7,
DRkl R CME 750 SURFAGE CONDITIONS
AHGLE  90° BEARRIG KA
SAMPLE HAMMER
Ak : sweis £
™ NUMEER
& RO REMARKS
E 5 DESCRIPTION OF BATERIAL
B | 3z
t- 8§ 18" 0.0-1.5 Ft2 Compact, dork yellowish -
— 7 ETy grange (SYR &6/6% CLAYEY SILT, Fine I
-~ g B00] 1 | Gravel sized pehbles, (FILL) sp -~
S 1 i
- (15~150 Ft) Loase olve gray O] =
e €5Y 4713, SILT, NR, dry 1t wet, same inter- ol
- 5 mixed Fil to B5 ft, (SM), (LOESS) -
- 4 8 e
P it g =
- 5 £ 7E% F -
R @ —
@ 35 Fi, damp E
4 17 ~=1 § 08 pon PID
220 :
Jival T )
5 ©) -
LI PR -
1 a4 o
P S sP -
7 P @ 67 ft, muost @ o
CI PO -
i} =X :
i} kasia gp -
g It @ -
=
10 1 ” — 0.0 ppm PIB
a T -
2 ey gp -
1" e ® e
From 10L5-1L7 ft, wet 3
12 From 1L7-131 Fi, moist i
1 24 ] —
k4 24" :
1 K072 sp .
13 4 u——
e From 134-13.6 £%, wet Q)=
- From 136-150 ft, mest —
14 % " = S
2.0 -
| g 0% —

LAYNE-WESTERN

DRILLING CONTR

B, HARRINGTON

LOGGED BY

943-2848

PZ3OZAS

JOB NO,

2. TILTON

CHK'D BY

10/9/93

DATE

FILENAME:




LAIDLAW WASTE SYSTEMS {HE o B O R E H 0 L o G
STE NAME AND LOCATION DRMLLING METHOD: BORMG NO.
325 mch LO./825 mch 0D, Hottow Stem Auger PZ~-302-AS
SHEEY
SAMPLING WETHID: CALIFORNIA SAMPLER: 207 LD, <CAJ 2 oF 2
SPLIT SPOON: 20 /1 kil
LAIDLAW/TUE RI-FS/MO LIT DNt 20 inch 0D/S ek LI CSP DRLLNG
WEST LAKE LANDFILL SHELBY TUBE: 30 inch G.O0/28 13716 nch 1D (SHX | SYARY FRESH
OPERABLE UNIT 2 WATER LEVEL 18 FT TME TME
TME 14:08 1145 Hismm
DATE DATE OATE
NUORTHING 06719773 223432 ssass9sl sse5/93
DATUM EASTING S514737.29 ELEVATION 4455 CASING BEPTH | 29 £7,
DRaL RIG  CME 75D SURFACE, CORDITIONS
ANGLE  o° BEARIHE NA
SAMPLE HAMMER
B |2 E
SAMPLE NUMBER
L | A0 REMARKS
EE § DESCRIPTION OF MATERWAL
- ¢15.0-81.2 £t lLoose, olive gray P o
" (5Y 4/1), medium SAND, NR, wet, .
- CSPYLLALLUVIUMS =
=18 -
SO | =
=47 o iy [
e @ =
18 1 ~=1 | 88 ppn PID
3 =
2 s -
18 -
From 18.8-240 4, troce o Uittle Sig e
in Sand -
20 |, e
3 -
3 sp -
21 |4 {£1.9-84.8 Ft.) Loose, dark yellowish =]
brown (L0YR 6/2), F-m SAND, little won )
staining, NR, wet, CALLUVILM? —)
22 g ~=1 | 08 ppn PIL
g hn
sp -
235 |2 @ ]
24 2400 240 —_—
End of Zoil Borehole Lop a% 240 FE, —
.
25 -
28 2
27 -
—28 -
E—zs -

LAYNE~WESTERN

DRILLING CONTR

B. HARRINGTHN

LOGGEDR BY

5432048

-
L0

JOf NO

2. TILTON

CHK'D BY

10/9/93

DATE

.

PEZINZAS

FILENAME




Well No. pz-302-A8
Boring No. X-Ref: Pz-302-A8
PIEZOMETER CONSTRUCTION SUMMARY
Survey Coords: Northing: 1087188 . Eievation Ground Lavel 449.5 ft. NGVD
Easting: 514737 #t. Top of PVC Casing 451,42 {1, NGVD
Drilling Summary: Construction Tirne log:
Start Finish
Total Depth 22.3 1. Task Date | Time Dale | Time
Borehole Diameter 81447 (0.0-22.3%) Drilling
Casing Stickup Height 1.82 4. CME 750 G/25/D5 45 2/75/95 14:35
Drillar Layne-Wastern
8t. Louis, MO
Geophys.Logging:
Rig CME 780 Casing:
Bit(s) 4 1/4” iD Hollow Stem Auger Bit 27 1D, PVC 9125195 1456 oizsjes 15:00
Dritiing Fluid None
Filter Placement: 8iz5ia6 1500 9/25/85 15:40
Protective Casing 8x8” Square Steel, by 5' long Cemernting:
Development
. o Bentonite Grout
Well Design & Specifications Bentonite Seal GPERE | 1540 | DRGEE | TEE
30 Basis: Geologic Log X Geophysical Log
Casing string(s): C = Gasing S = Screen Well Development
Depth String(s) Elevation
+1.82 - 1220 | C1 451,42 ~ 437,30
- 12,20 -~ 2200 81 437,30 - 487.50
2200 - 2230 C2 427.50 - 427.20
- - Stabilization Test Data:
Time pH Speac, Cond. Temp (°C)
Casing: G1 2" dia. Schedule 80 PVC,
L50 flugh threaded with O-rings
C2 2" dia. threaded PVC end cap
{4* long or 0.33)
Screen: 51 2" dia. Scheduie 80 PVC, 0.010” machine
cut slot, flush threaded with O-rings
Lo Sand Pack: 16-35 mesh Silica Sand 9.9-22.3 Recovery Data:
Fitter Pack: 100 maesh Silica Sand 8.0-9.9 100
so
Grout Seal; B o0
£
70 a4
Bentoniie Seal: Extra high yield Wyo-Ben (100%) | ** 320
Shurry 3.0-9.0 fg
Concrete: 0.0-3.0° S ) %0 CYe) B8O Yere)
TIME (Minutes}
Comments:
50
Net te Scole Bupervised by B. Harrington Site LAIDLAWIOL2 RI-FSIMO
Job Number 9232648 File Name  PZa0ZAS




CFFICE USE ONLY DATE REGEVED
REF, NQ.
MISSOUR! DEPAATMENT OF 145099
NATURAL RESOURCES GR-NO. GHECH NO.
BHVISION OF GEOLOGY AND STATE WELL NUMBEA TRANBMITTAL NO.
LAND SUF‘VEY CHECKED BY RO
MONITORING WELL e
CERTIFICATION RECORD ARFROVED BY ENTEAED
Bnd Fhi2 Phi
INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR
SITEFACILITY NAME WELL HUMBER
Lapiaw BRIDGETLM SamiTary LANDFIL]  PzZ- 3p24S
S51TE ADDRESS CITY STATE ZIP CODE
ar Cuartes Rocr Ro. BPRIDGETo Mo Badd
OWNER RAME TELEFHONE
Laibtaw) WhAS=E Systepms, INe. Ald- 24l BTG
CWHER ADDRESS CITY STATE ZIP CODE
1258 n. BeEpapway ST Lous Mo L3102
vaRIANCE [ vEg | PATEISUEP LOCATION OF WELL county BT tesals
ISSUED (8 NO  [vamiance nUmBER: Vv g;‘gﬁéﬁﬁf}{."” N surFace eLevation _ 4492
DESCRIBE LOCATION OF THE WELL 50 WE WOULD BE ABLE TO VISITIT _;_-;__;_-;_
20 IMSIDE FEMCE LINE , To0’ NORTHWEST of soumd [T+ SMALLEST % LARGEST %
EMNTRAMCE ©FF ouD 5T (HARLES Rock RD, NN N " v u “
L 1 i 1
SEC. Twn. 4T naNG. S (Ebmw
AT, 238 . 45 . 83 . ong G0 s e B4
MONITORING WELL INSTALLATION PEAMIT .
CONTRACTOR'S NAME Layne Western Co, Ine NUMBER | O1258 WP
DRILLING CONTRACTOR'S PEAMIT ,
NAME Layne Westarn Co.lnc, NUMBER | OOI2ZSE WPM

WELL CONSTRUCTION INFORMATION
vree |1 MONITORING WELL rypear|[J HAZAHDOUS MATERIAL MONITQRING FOR: (CHECK ALL THAT APPLY)
wer, | PiEZOMETER oTEN I LanprFiL, [ OTHER B voc DOwmeras [ PETROLEUM PRODUCT
[] oTHER O LusT. (1 oTHER ONLY
PRO- LENGTH DIAMETER OF | WESGHT OR DIAMETER AND| JOINTS MATERIAL LOGCKING SAP?
TECTIVE petelh e i O ThaeApeD | M £ THERMO PLASTIC .
SASING o | PRNfHOE,, O meenantear, [ welpen steel. ] ruono roLymen |8 ves DI no
{tF USED) =] e | BEE | & IBE | F5 G | other TYPE
CAPVENTED MATERIAL D[E)THEF;‘O]{:'THE SURFACE| . ABOVE DESCRIBE HOW THE FLUSH MOUNT WAS
CASING TO THE BCTT0OM OF THIE .| TYPEQF] . CONBTRAUCTED
A ves O nNo i CEMENT CASING GROUT SEAL *°7'| gURFACE GROUND ™
WEEP HOLE? pETAILS [ CONGRETE COMPLE T = usH
TION
® ves O no {0 otHER 3.0 T MOUNT
CENTAALIZER USED N MATERIAL
ON RISER Dl ves  LocATED AT (1 sTamLess sTeel. [J oTHER
LENGTH DIAMETEA OF WEIGHT OR DIAMETER OF JOINTS MATERIAL
HISER DIAMETER YiEIG: DIAMETER C & tHrEADED Bl THEAMO PLASTIC
PIPE O mecHamcae [ wapep [ sveer O FLuoro PoLymen
DETAILS 14,2 . 2 w | aeH B8O &% w0 orhen [ ather
1] CEMENT SLURRY [ CEMENT/BENTONITE SLURRY MATERIAL LEHGTHOF BENTONITE SEAL
ANNULAR BENTONITE SLURIAY BAGS OF BENTONITE BENTONITE SEAL INSTALLED IN
CEMENT USED K O [ unsaTuRATED
seAL |3 wonsLunav BenTonize  EEEE LOER seat |8 sLURAY CHIPS ... oNE
TYPE: WATER USED/BAG ____GAL O GranuLar [ PELLETS| 6.0 SATURATED ZONE
TYPE GHAIN SIZE LENGTH OF FILTER METHOD CF |ﬂ|;ﬂl'mll:ﬂ:in this PEET
PRAIMARY PACK INSTALLATION columin lo
HLiER % mr:J?JFACTURED rupplied in the Foutl aFACE DESCRIFTION
PACK - ram Surisce
[ NATURAL b-35 2.4  rm| H.5.A. Pouk, |mom s
TYFE GRAIN SIZE LEMGTH OF FILTER METHOOG OF - '
SECONDARY | [F] sanp PACK INETALUATION Depth o baltomnof o-15 il clay
FILTER MANUFACTURED Prolecive Cauing.
PACK i eo 0.5 T H, oA, POUR. ise: 3.0
LENGTH OF SCREEN DIAMETER SLOT BIZE} WEIGHT OR | MATERTAL
WELL SR % FLASTIC - .
SCR STEEL Qepth to Bass of
hj FT. 2 M. 1o b=l 8] 8o n FLUOHD POLYMER | Annmuler Seak qtp
LENGTH QF SUMP DIAMETER QF SUMP HMATERIAL
sumMp O pve [ sTEee
DETAILS O rLUDRO POLYMER Dapth 1o fase o
[ ortHER Henlonlts Seal: q,o
WAS THE WELL BAGK MATERIAL USED LENGTH OF BACK FILLED vt e o
FILLED? 4 ‘op o
BACK BORE HOLE Primary Fller Pac
g k|
Flt 1 ves M8 no it 94
Depih to Top of the|
STATIC WATEA LEVEL FEET FROM MULTIPLE CABED WELLS Scraan: 12'3
MEASURING POINT] SuBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL 15-22,% =%y sand
DATE OF STATIC WATER LEVEL CONSTRUGTION DETAILS INCLUDING TYFE AND S!IZE OF AlL * I
CASING. HOLE DIAMETERS, AND GROUT USED.
MEASURING POINT FOR STATIC WATER LEVEL 15} DRILLING EQUIFMENT Depth lo Batiom of
El Tor OF AISER PIPE O] snroTaRy KT aucen Tvre4 /4 HiSA . |the Soron 223
[1 orHer “Tots! Deplh: 22,3
ELEVATION QF MEASURING POINT [ reverse B orxen DATE WELL DRILLING WAS COMPLETED
} AOTARY -25-85

1 HEREBY CERTIFY THAT THE MONITORING WELL HEAREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WETH THE DEPARTMENT
OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.

ATURE PRIN?jCONECTDH
‘_V];l('l‘\ . i

EAMIT ¥

DATE

- 1595

IGMATURE DRU| ER/PERMIT #
%;lejy lﬂz{/&mh

DATE

f-15-95

MO 701414 (1-88)

IJISTR[BUTIDH WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR:
MAIL WHITE CO2Y TO: DEFARTMENT OF NATURAL RESOURCES, P.O, BOX 259, A

INK/OWNER
LA, MO 85402

ENCLDSE $35 PER MONITORING WELL FOH THE CERTIFICATIGN FEE WITHIN 60 DAYS AFTER WELL COMPLETION

@ BCYCUIOPARET




000000

LAILAW WABTE SYBTEME INC.

SOIL BOREHOLE

LOG

SITE NAME AND LOCATION DRLLNG  METHOD: BORIMNG WO,
425 nch LD./B25 inch [LO. Hollaw Stem Auger PZ—-303—-AS
SHEET
SRMPLING  METHOD: ; ofr &
SPLIT SPDON: 20 O.0./15 4 35 3
LAIDLAW/OUS RI-FS/MI + inch Q.8./15 inch LB <SP DRILLING
WEST LAKE LANDFILL SHELBY TUBE: 30 ineh BULL/2 13716 mch LD, (SH) START FREN
IPERABLE UNIT 2 WATER EEVEL TRIE, TIE
e 16:45 { 845
DATE GATE DATE
NUORTHING 1067763328
DA CASTING: 51442553 ELEVATION 450.8 GASING CEFTH 10447335 | 10/5/35
Do, ARG CME 750 SURFACE COMITIONS
ANGLE 50 BEARING  NA
SAMPLE HAMMER
z £
© SAMPLE NUMBER
E 4 AND REMARKS
5 DESCRIPTION OF HATERW.
Ed |38
3 fL:id @Go-310 Fi) Compoct, moderaie yeliowsh
5 z.a'J mrown GOYR 5743, SILT, NR, dry, (ML,
7 ast FILLY SP
1 E
(1-4.6 ¥4 Compact, olive gray @
C5Y 471, SANDY SILT, NR, dry, (ML),
2 CLOESR)
7 L
7 EEg
£ [EFe] Lp
2 F ®
1
%‘5" 446,02 4.6
i B (4.6-7.4 fi) Loose, olive gray (SY 4/03 5P
fing SAND, trace Sit, NR damp, (SF2, 04 ppe PID

LALLUVILM:

@« B N o ! o
m L) ORI Mg Thin r= e WL~ EREnLany
o -
@ pafre 8 g
383 a5

10 i
T
502 sr
" ®
12 -
2 ge-260 Ft) Compoct io dense, medium
Bz M dark gray (N4), f-m SANDG NR, domp, (SP), e
13 raea CALEUVILM) @
14 & helin s#
Exl PR
9 (D73
A

(7.4-1E.2 ft.) Loose, olive black, fine
SAND, MR, moist, (SP) (ALLUVIUW

oubodonluobodoeobiob ol beod oo

Faint petroleun
pdar B 7.4 FL

Gl ppm PID

Sirong petroleun
odar

0.9 ppre PID

LAYNE~WESTERN

DRILLING CONTR

8. HARRINGTON

LOGGED BY

943-2848

PZ303AS

JOB NO.

BT T0ON

CHK'D BY

A9

DATE

»

FILENAME:




V. /[ o/ [/ 4

LAIDLAW WASTE BYSTEWS |NC.

SOIL

BOREHOLE LOG

w

SHE NAME AMU LOCATION DRILING METHOD: BORING KO,
425 jch LO./B2S mch 0.0 Hollow Stem Auger PZ-303-AS
SHEET
SAMPLING METHOD: 2 g 2
by SP K+ ] L3./1, 12
C AIDLAW/DUE RI-FE/MT PLIT 00N 2.0 mch OD/15 inch LB (SPY DRILLING
WEST LAKE LANDFILL SHELBY TUBE: 30 inch G.0./2 13716 inch LD (8H) START s
OPERABLE UNIT 2 WATER LEVEL ToiE T
e 1645 | Bus.
DATE DATE OATE
NORTHING 1067716332
DATUM EASTING: 51442553 ELEVATION 4508 CASING DEFTH 1074753 | 10/5/95
DRl RIG  CME 750 SURFACE CONDIMONS
AGLE  90° BEARING N&
BAMPLE MAMMER
3 s g
© SAMPLE NUMBER
® KD REMARICS
a DEGCRIFTION OF MATERAL
Be | &8
F ooy (12.2-260 Ll Compact to dense, medium Sp
e dark groy (N4), Fep SAND, NR, damp %o wet,
i <SP CALLUVIUMY
16 |5 T from 15.3-156 Pt, seam of olive block
4 oy J sandy SILT
4 fowopll B 170 £+, wet sP
17 |2 il G
[Ei From 17.5-17.8 ft, senm of clive black
A ST
My
NN S
i lak S
veun 3P
19 {49 '
20 . 66 ppm PIE

Z0°h -
1o ¢
21 |0

2% {1

24 arflt
15 2w

07
25 |39

e mwessrebas ez rra sy R AR pRsdann ey btesnsanttranil e stk

vemmarn

28

{424.8)

254

27

..I“l[11!”‘”|5|Hlfi””‘!llI‘HH[HE[iiiEi‘[ﬁ[[.f;ll‘ill!iilli
i
] &
g La¥ i :;G: gmm
. "
N
. an o e - Y T
e
cerTEeEe st Aiaecns ARttt ar e

29

End of Sail Borehole Lag ot 260 Ft

wdunbodoobwdooboobodn o b e brad oo

Petruleum sheen
in Split Spoon

3.7 ppm PID

LAYNE~WESTERN

DRILLING CONTR

B, HARRINGTOR

LOGGED BY

943-2848

PZ303AS

.
.

JOB NO.

W TN TON

CHK'D BY

0/9/755

DATE

FILENAM




Well No.
Boring No. X-Ref:

P7-303-A8
PZ-303-A8

PIEZOMETER CONSTRUCTION SUMMARY

Survey Goords: Northing: 1087763 ft. Elevation Ground Level 450.8 {1, NGVD
Easting: 514426 f, Top of PVC Casing 453.18 . NGVD
Drilling Summary: Construction Time log:
Stant Finish
Total Depth 26.5 8. Task Date | Time Date | Time
Borehole Diameter 8 14" (6.0-26.5) Drifling
Casing Stickup Height 2.38 1. CME 750 1014185 16:48 101555 Bi4§
Driligr Layne-Waestern
81 Louis, MO
Geophys.Logging: o
Rig CME 750 Casing:
Bitte)” 4 1/4* ID Hollow Stem Auger Bit |0, PG 1015065 9:00 1075195 505
Drilling Fiyig None
Filter Placement: 10/5/95 5,08 015195 9:55
Protective Casing B8x8" Squarg Steel, by 5’ long Cementing:
Davelopment
. ) e Bentonite Grout 1015195 1018 005195 120
Well Design & Specifications Bantonite Seal 06166 | bk TOERE | i00E
L 3o Basis: Geologic Log X _ Geophysical Log
Casing string(s): C = Casing 8 = Scraen weli Development
Depth String(s) Elevation
+238 - 1600 Ci 45318 - 48480
18.00 - 2580 51 43480 ~ 42500
2580 - 26,10 G2 42800 - 42470
- - Stabilization Test Data:
Time | pH Spec. Cond. Temp (°C}
Casing: C1 27 dia. Schedule 80 PVC,
50 flush threaded with Q-rings
C2 2" gia, threaded PVC end cap
{4* tang or 0.339
Screen: S1 2" dia. Schadule 80 PVC, 0.010" maching
cut siot, flush threaded with Q-rings
o $and Pack: 16-35 mesh Silica Sand 12.6-26.5' Recovery Data:
Filter Pack: Less than 50 mesh Silica Sand 100
3 sl
11.8-12.6 o
Grout Seal: Wyo-Ben Grout Well Bentonite Slurry g ';g
3.0-8.0 80
Bentonite Seal: Extra high yield Wyo-Ben (100%) | ™ a0
Slurry 8.0-11.8' 32
Concrete:  G.0-3.0° By 20 e T a0 Toa
TIME (Minutes)
Commaents:
8o
Nat te Scale Bupervised by B. Harrington Shie LAIDLAWIOUZ RI-FS/MO
Job Number 9432848 Fite Mamg  PZ303A8




OFFICE USE ONLY DATE RECEIVED
REF. NOD.
MISSOUR] DEPARTMENT OF 14 5 1 U 1
NATURAL RESOURCES CR.Ha. CHECK O
DIVISION OF GEQLOGY AND STATE WELL NUMBER TRANSMITTAL NO.
LAND SURVEY pv— ™o
HECKED BY ITE
MONITORING WELL
CERTIFICATION RECORD APFRGVED BY ENTERED
Phi phg Fha
INFORMATION SUPPLIED BY MCONITORING WELL CONTRACTOR
SITE/FACILITY NAME WELL NUMBER
Lapiaw @Bepeeton Sanitapy  LAnoELL P2~ 303AS
SITE ADDRESS CITY STATE ZiIP CODE
Ouaries Rocke Fo BradasTon = LDod4
OWNER NAME TELEPHONE
LapLaw  WASTe Systems, . Bl4- 241~ IND
CWMERA ADCRESS CITY STATE ZIP CODE
1825w, BRD#\D\M&.\/ ey ol VTN Aa (aDiw2
VARIANCE [ yes |PATE/SsUED éggxté%';ﬁggsu COUNTY
1SSUED (9 NO [warancenuween v SECTION LAY SUAFAGE ELEVATION A Sa1 &
DESCAIBE LGCATION OF THE WELL 50 WE WOULD BE ABLE T VISIT [T ““i"; ‘;'
AT _FENCE LinE, 3bd Mo of sourwiesT  |FAEidyT] SMALLEST % LARGEST %
FEMCE CoPi|ER. ':";";";; " " " w
T I T
SEC. w47 npne. B (Eonw
AT, S8 . 45 . 88 . 0 T2 2 2. BB,
MONITORING WELL INSTALLATION PERMIT _
CONTRACTOR'S NAME Layue Wezmann Coylmc, NUMBER | G258 wWpMm
DRILLING CONTRACTOR'S ‘J\-’ PEAMIT
NAME Laynie WestEra Co., e, NUMBER | COIZEE WP
WELL CONSTRUCTION INFORMATION
tvee | MONITORING WELL yvee oF | [J HAZARDOUS MATERIAL MONITORING FOR; (CHECK ALL THAT APPLY)
OF  |[X pIEZOMETER POTEN- lEI LANDFILL  E] OTHER voc. O wsetas I PETROLEUM PRODUGT
WELL TlAL SITE
[} aTHER Ocrus.T, £ oTHER ONLY
PRO-~ LENGTH CHAMETER OF | WEIGHT OR [FAMETER AND| JOINTS MATEAIAL LCCKING CAR?Y
ThNE Gramer G DiAMETER (1 tHREADED I THERMO PLASTIC ¢
CASING . D’Y:"a“}‘-i'j O mechancar, [ wewpep | steec [ Fuuono rowymer | B ves O no
i B rr| 88 o188 | g..5 A |0 othes TYPE
CAP VENTED MATERIAL DEPTHEF;'IngrIrTﬁi SURFACE! m ABOVE DESCHI'?E HOW THE FLUSH MQUNT WAS
TO THI OMOFTHE | TYPE OF _ | consTRucTED
[?‘3 YES G NO g‘;snl::? CEMENT CABING GROUT SEAL - * | SURFACE| 'GROUND **
WEEF HOLE? DETAILS CONCRETE c?,?‘&';s' O FLusH
ves [l no O oTHer LN . MOUNT
CENTRALIZERUSED [Pl no MATERIAL
ON RISER Dlves  Locarenar 0 svamcess sTeeL [ oTHER
LENGTH DIAMETER OF WEIGHT CA DIAMETER OF JOINTS X MATERIAL
s QIAMETZR wEGH DIAMETER o THREADED ] THEAMO PLASTIC
PIPE O megHamical O wenen | sveer. [ rLuono poLvameR
DETAILS 8.9 FT. 2 n| SEHBRG &4 w (O] otHeR O omer
1) cemenT sLurAY [ 1 CEMENT/BENTONITE SLURRY MATERIAL LENGTH OF BENTONITE SEAL
ANNULAR BENTONITE SLURRY HAGS OF gentonme| EENTONITE SeAL ESTALLED'N
seAL | [] NON SLUARY BENTONITE 2%&’%‘;?1?;}8@ seal |l sLupry T cHIPS — UNSATURATED
TYPE: WATER USEDVBAG ___ GAL. O granulAR O peLLeTs| 3.8 SATURATED ZONE
TYFE GRAAIN S5IZE LENGTH OF FILTER METHOD OF ll:!m:hﬂb.ln ihis PEET
PRIMARY | saND PACK INSTALLATION eskumn lo FORMATION
‘Pack  |LJ MANUFACTURED | 4 . 2z 12.4 H.$.A. POLR |ondurs SURFACE DEGCRIPTION
NATURAL : FT.| ™ . column .
TYPE GHAIN BIZE LENGTH OF FILTER METHOQ OF - =
SEren | & sano FacK INSTALLATIGN Deglh ta botiom of @-4.8 T clcu,
FILTE
PACK % MANUFACTURED 450 o8 | hmA, Poup | Lreeis Cuing 2.0
LENGTH GF SCAEEN DIAMETER SLOT SIZE| WEIGHT OR | MATERLAL - :‘tl'}\ san i
WELL SCA ¥ & pLastic 4= 26,5 | =
SCAREEN : STEEL Deptss {o Base of
o [l Z [N ] SeH 8o FLUCAQ PCLYMER| Anhulsr Seal 8.c
LEMGTH OF SUMP DIAMETER OF SUMP HATERIAL
SUMP [ pvc O steeL
DETAILS ] FLUORO POLYMER Depih io Base of
3 oTHER Bantonlie Seal: H.8
WAS THE WELL BACK MATERIAL USED LENGTH OF BACK FILLED Denth 1o Top of
pACK i FILLEG? BORE HOLE epihio Top ol
L Oves B no Primary Fiitar Packe| | 2.6
Depih 1o Top of the
STATIC WATER LEVEL FEET FAGM MULTIPLE GASED WELLS Scraem: 1o,
MEASURING FOINT SUHMIT ADOITIONAL AS BUILT DIAGRAM SHOWING WELL
DATE OF STATIC WATER LEVEL CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL
CASING, HOLE DIAMETERS, AND GADUT USED.
MEASURING POINT FOR STATIC WATER LEVEL 15| DAILLING EQUIPMENT Dapths o Bottom al
£} TOP OF AISER FIPE [ amrotany B aucerTyee AY4_H SA. | the scrmen: ZeS
3 orHeR TotMl Depl: 2 S
ELEVATION COF MEASURING POINT [:] REVERSE D OTHER DATE WELL DAILLENG WAS COMPLETED i -
45318 ROTARY O-o5-9%

| HEREBY CERTIFY THAT THE MOMNITORING WELL HEREIN DESCRIBED WAS CONSTAUGTED IN ACCORDANCE WITH THE DEPARTMENT
OF NATUHAL RESQOURCES REQUIREMENTS FOR THE GONSTRUCTION OF MONITORING WELLS.

URE PﬂiHﬁf]/TrrﬂA TOHIPE“MET L2 DATE ATUAE DAL R/PT IT, DATE
Yhium Ay IM.'\.:-. . W-15-95 naw almbb{ N-16-45
W70 780-1415 (785 TRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL GONTRAGTOR  PINIGOWNER B moamnm

AIL WHITE COPY TQ: DEPARTMENT OF NATURAL AESOURCES, P.C. 80X 250, ACLLA,

MO 63402

ENCLOSE $35 PEA MON!TORING WELL FOR THE CERTIFICATION FEE WITHIN 50 BAYS AFTER WE%.L COMPLETION




000000

LAMLAYW WASTE SYSYEMG ING,

SOIL BOREHOLE LOG

.| STE NAME KD LOCATION ORELING METHOD: EORING KO,
425 inch LD/B23 inch 0D, Hollow Stem Auger P2-304—-M
3623 inch Mud Rotory SHEET
SAMPLING METHOM: I ¢ 3
L AIDLAW/HUR RI-FS/MO SPLIT SPEON 2.0 inch DO/LS nch LD, (S8 DRILLING
WEST LAKE LANDFILL SHELBY TUBE 2.0 inch O.0./2 13716 inch LD (SHY | sTART FUsH
OPERABLE UNIT 2
WATER LBVEL |19 £1. ThiE TINE
TRIE 16:00 800 14:1%
NORTHING: 1068125,91 10,2798 T v
DATU EASTING: 51443470 ELEVATION 4516 CASING DEPTH | 400 r, 10/2/95 | 1072/95
DRILL RiGE  CME 750 SURFALE CONDITONS
ANGLE 507 BEARMG NA
SAMPLE HAMMER
- g g
o SAMPLE NUWBER
& A REMAHKS
5 DESCRIPTION OF MATERIAL
S |42 .
fon (00~-28.4 F) No samples collected see et
- Soll Borehole Log PI-304-AS for -~
- descriptions .
e -
17 =
—18 -
19 =
— 20 -
~ =
= —
=2 =
— 23 ]
e 24, —
25 —
— 26 -
=27 =
o 28 ¢4p3.6) 260 o
" i T (2B0-39.3 f1) Compoct, ught olive gray i
- 15 Er g GBY 378% well graved, SAND NE, wet, —t
— 14 oo ¢5WY, CALLUVIUMS sP -
— 29 e @ —
= - G0 ppm PID

LAYNE ~WESTERN

DRILLING CONTR

B, HARRINGTON

LOGGED BY

G43-PH45

PII0AA]

JOB NO.

B TILTON

CHK'D BY

18/9/95

DATE

FILENAME:



S0a0000

LAMDLAW WABTE SYBTEME INC,

SOIL BOREHOLE LOG

| BITE NAME AND LOCATION DRALLING  MEVHOD: BORSG ND.
423 ich LL/B.23 inch 0.0, Hollow Stem Auger P -304—A
3.685 inch Mud Rotary SHEET
SAMPLING  METHOD: 2 w 3
sP 2 r 2 LS . 3
LAIDLAW /00U RI-FS/MO LIT SPOON: 2.0 inch O 3 inch LB (8P BRILLING
WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 137186 inch LI (SHY | Syaser PRILSH
OPERABLE UNIT 2 ’
WATER LEVEL 185 £ TRIE TIME
THE 16:00 864 1%
DATE 10/2/95 b DATE
NORTHING: 106818591 -
DATUM EASTING: 514434.70 ELEVATION 4516 CASING DEFTH | 400 rT. 0/B/95 | 1072795
oRRl B CME 7S0 SURFACE CORDIMIONS
AMGLE S0t BEANG NA
SMAPLE. HAMIER
z :
© SAMPLE NURIBER
S AND HEMARKS
§ § DESCRIFTION OF MATERIAL.
£ I xE :
e B 0 {E80-393 fL) Campact, light olive gray -
[~ 11 6 {3Y 5/2), well groded, SAND, NR, wet, -
fomee 12 e (SW2 CALLUVIUMS ho i
— 31 |13 @ -
Jeat PO P -
ol i5 2 -1
- 15 kssw 5P -
35 |2 ]
.
®F
4 5 12 —
[} 24 -
4 62} 3P -
35 i3 @ - 4.0 ppm PID
from A56-358 ft, Lignite coul particel -
38 | 3 a2 s
6 2 -
&  kison sP -
7 P
7 ®| =
8 | -]
9 ar -
17 kesnl s .
59 | aes 393|(e)]
(353-460 Ft2 Compact to dense, olive o
gray (3Y 4713, f-m SAND, NR wet, (SPJ, el
40 |, CALLUVIUMY o] 0.0 ppn PIR
19 ]
i8 g )
28 oo sP :
4% 27 @ —
42 7 140 -
11 X o
_____ 18 e ey Lp -
— 43 From 43.0-4325 Ft, seam of compact, ]
- alive gray (8Y 4/1), well graded SAND -
44 15 8.7 —
: SE
8] vt
M & 3

LAYNE-WESTERN

DRILLING CONTR

B, HARRINGTON

LOGGED BY

943-pB48

PZRO4AL

JOB NO.

B OThH.TON

CHK'D BY

10/9/95

DATE

-

FILENAME



S000000

LMBLAW WABTE E?STEM& JHC.

SOIL BOREHOLE

LOG

| STE N AN LoCATION DRILLING METHOD: BORNG NO
425 nch LD./825 inch 0.0, Hollow Stem Auger PZ-304-A
23625 inch Mud Rotary SHEET
SAPLNG METHOD: 3 e 3
SPLIY SPOON: 2.0 n 0.0/ P3 DRIL
LAIDLAW/0U2 RI-FS/MD ! inch 00715 inch 10 < NG
WEST LAKE LANDFILL SHELBY TUBE: 30 inch O.D./2 13716 inch LD (SHI| STasr FRaSH
CPERABLE UNIT 2 WATER LVEL | 185 P TRt Tl
TRE 1640 - B:00 {415
NIRTHING: 106812591 e o
3 B . s
DATUM EASTING: 51443470 ELEVATION 4516 CASING DEPTH | 400 FT. 1072795 1 10/2/95
DRg), RG  CME 750 SURFACE QORDITIONS
ANGLE 55 BEASING NA
SAPLE HAMBER
g 12 :
SHIPLE HUMBER
B8 | o ) REMARKS
é. 5 DESCRIPTION OF MATERIAL
RS |82 .
e (39.3~4£.0 £t Compact to dense, olive sP e 0.9 ppm FID
- gray (5Y 471 £-n SAND MR wet, (SP), . -
m-.._.,q.s K| L2 (46.6~48.4 FL.) Loose. olive gray —
- 3 E97 (5Y 4/1), well groded SAND, some fine I
[ A Gravel, NR, wet, (SW2, (ALLUVIUM 50 =
47 16 -
48 A T4 €403.2) 484 =
[ ol (4B 4-50.0 F13 Compact, olive gray o
S 17 Sl (5Y 4/1), f-m SANL, trace coarse Sand ond P -
- 49 {15 Fine Grovel, NR, wet, (SP), (ALLUVIUM) ) =
.. s 503 ] 0.0 ppr PID
S0 End of Sol Borzhole Log at 300 £t - F
— 5t I
] =
—— 53 -
54 =
e B8 -
= 36 —
57 -
w58 ~
59 -

LAYNE ~WESTERN

DRILLING CONTR

B. HARRINGTON
CHK'D BY

LOGGED BY
DATE

S43-2040

bt
PZIOAA

JOB NO.

B, TILTON

10/9/95

"
-

FILENAME



~7a

Well No.
Boring No. X-Ref:

PZ-304-Al
PZ-304-Al

PIEZOMETER CONSTRUCTION SUMMARY

NO SAMPLES COLLECTED

Survey Coords: Northing: 1088126 fr. Elevation Ground Level 451,6 {1, NGVD
Easting: 514435 f1, Top of PVC Casing 454.02 ft. NGVD
Drifling Summary: Construction Time iog:
Start Finish
Totai Depth 50.0 ft, Tagk Date | Time Date | Time
Borehols Diameler & 1/4” {0.0-50.0" Brifling
Casing Stickup Haight 2.42 1t CME 750 1002195 B:00 10j2res 14:5
Drillar Layne-Wastern
St. Louis, MO
Geophys.Logging:
Rig CME 75, Schramm Portadrill Té60H Casing:
Bitis) 4 /4" 1D Hollow Stem Auger Bit 27 1.0, PVYG 1042195 14:20 10/2/66 14125
3/8" Tricone Bit
Driliing Fluid Rantonite Drilling Mud (23.0-50.0')
Filter Placemeant: 012196 14:25 1002148 185:10
Protective Casing Bx8" Bquare Steel, by 5’ long Camenting:
Development
. Bantonite Grout 1012195 15:45 10/2/98 1§48
Weli Deasign & Specifications Bentonite Seal SoRE | EAEC | Tokles” | “eeo
Basis: Geologic Log X Geophysical Log
Casing string{s): C = Casing 8 = Screen Well Development
Depth String(s) Elevation
+242 ~ 3800 1 454,02 - 412,60
38.00 - 48.80 51 41280 ~ 40280
48.80 ~ 49,10 C2 402,80 ~ 402.50
- - Stabilization Test Data:
Time | pH Spec. Cond. Tamp (°C}
Casing: 1 27 dia, Schedule 80 PVC,
flush threaded with O-rings
C2 2" dia. threaded PVC end cap
{47 long or 0.337)
Scraen: 81 2" dia. Schedule 80 PVC, 0.010* machine
cut slot, flush threaded with O-rings
Sand Pack: 18-35 mesh Sllica Sand 36.5-50.0' Hecovery Data:
Fitter Pack: 100 mesh Sitica Sand 35.9-36.5 1o0
o
Grout Seal: Wyo~-Ben Grout Weall Bantonite Slurry = ;g
3.0-32.0 g oo
Bentonite Seal: Extra high yield Wyo-Ben (100%) | * 2o
Slurry 32.0-85.9 i
Conerete:  0.0-3.0° R 26 “0 e0 Bo oo
TIME (Minutes)
Comments: ‘

Not {o Scole

Supervised by B. Harrington Site

LAIDLAW/OUZ RI-FSMO

Job Number 943-2848 File Name

PZ304A1




OFFICE USE ONLY PATE RECEIVED
AEF, NO,
MISSOUR| DEPARTMENT OF 1 4 5 1 0 3 :
NATURAL RESOURCES GA.na. GHECK HO.
DIVISION OF GEOLQGY AND STATE WELL NUMBER TAANSMITTAL ND.
LAND SURVEY =
CHECK
MONITORING WELL RouTe
CERTIFICATION RECORD AFFROVED BY ENTERED
Ph 1 Ph g s ]
INFORL_I_ATION SUPPLIED BY MONITORING WELL CONTRACTOR
SITE/FAGILITY NAME WELL NUMBER
LeapLaw BeiDacTud San ITARY Lan il P2- 304AT
SITE ADDRESS oIy STATE ZIP CCDE
s CHARLES Reck Bo BrinseTuin Mo LBRL4 4
OWNER NAME TELEFHONE
LAaibLaw  WAsTe asmms e, 214- 241- 3o
OWNER ACGRESS CITY ' BTATE ZIP CODE
1232 1. PRoApway Sr lous Mo LBin
VARIANGE [ yES |DATE1SSUED’ LOCATION OF WELL COUNTY ST Loui &
ISSUED  [B NO [VARIANCE NUMBER: Vv TG EATION IN SURFACE ELEVATION 45l
DESCRIBE LOCATION OF THE WELL SO WE WOULD BE AGLE TO VIS T “i“i“;“;‘
(AT WEST FENCE LINE |, T20° NoRTH OF | SMALLEsT# LARGEST %
SLLTHWEST FeplcE CoppMER. RARERERN % Y % Y
1 1 31 1
SEG. wn. 47 N,ANG. 5 (EPRW
AT, 28 A O} - one HO. 2. 5&.

MONITORING WELL INSTALLATION PERMIT
CONTRACTOR'S NAME Layne Wesmeen Colue, NUMBER | ool 3 Wit
DRILLING CONTRACTOR'S PERMIT .
NAME Layne Wesrern Co, Ine, NUMBER | ¢oea |38 WPk A
WELL CONSTRUCTION INFORMAT: _QN
Tvee  |[J MONITORING WELL rrre oF | ] HAZARDOUS MATERIAL MONITORING FOR: (CHECK ALL THAT APPLY)
war PIEZOMETER HOTEN|B Lanore [ oTHER v.0.C. [JMETALS [I PETAOLEUM PRODUCT
[] oTHER OrusT [ oTHER ONLY
FRO- LENGTH DIAMETER OF | WEIGHT DR DIAMETER AND| JOINTS ] MATERIAL LOCKING CAP?
TECTIVE prpgich! i el 0O THREADED [ THERMO PLASTIC
casinG S pLoIE,, O mecuamca. [J werben | steeL O3 fLuono poLysen | B ves [ wo
{F USED) 5 ] Bres | o8 | “es m|0omen TYPE
CAP VENTED MATEAIAL DERTH FAOM THE SURFACE| ABOVE DESCRIBE HOW THE FLUSH MOLINT WAS
TO THE BOTTOM CF THE CONSTHUCTED
@ ves [ no | Shsina L] CEMENT CASING GFOUTSEAL . |SURFACE  GROUND
WEEF TOLET petais| B GONCRETE COMPLE-[ 7] o g4 "
O ovHER 3o Tiow
#ves Ono MOUNT
CENTRALIZEA USED E.l NO MATEASAL
ONAISER O ves  Locates ar O sTameess sTEEL [ OTHER
LENGTH DIAMETER QF WEIGHT OR CIAMETER OF JOINTS MATERIAL 3
RISER RISER PIFE S5DR# ORiLL HOLE E THREADED THERMO PLASTIC
PIPE O mechamica O wewoen |[) steec 3 rLuoro roLyMER
DETALLS 42,4 7. 2 | soH Ro &da  w| otHer [l athen
[ cemenT sLurny £ CEMENT/BENTONITE SLURRY MATERIAL LENGTHOF | BENTONITE SEAL
[# sentonite sLuRRY 8AGS OF BENTONITE HEAL INETALLED IN
ANNULAR CEMENT USED BENTONITE 03 unsaTuraTED
SEAL [ non sLurRY BENTONITE % BENTONITE USED seal B SLURRY O cHips - ZONE
TYPE: WATER USED/BAG . GAL. O cranuLaR [ peLLeTs| 8.9 SATURATED ZONE
TYPE GRAIN 5IZE LENGTH OF FILTER METHQD CF m‘lnm‘lilm;.‘" this -
PHRIMARY PACK INSTALLATION celumnio
FILTER % fi‘.:r:l?JFACTUHED e e Fastl oL RFAGE GESCAIPTION
PACK | NATURAL lo-35 13.5 | KA, pouR [
TYPE GRAIN S1ZE LENGTH QF FILTER METHOD OF .
SECONDARY | (%] sanp PACK INSTALLATION Desih to bottom of O-15 Gray silhy <lay
FILTER
pack L xg:gFACT““ED lon O | 05.AL PoUR, |ser T S X
LENGTH OF SCREEN DIAMETER SLOT S1Z€] WEIGHT O MI_X]ATEHIAL 15-18 5'*”1 #andd
WE'IEJE.H w I:]PL.F\STIIZ: . i e[ 18-28 Sand P )
SCR . STEEL Dapih to Base of ¥| "% -®ipe & - an rave.
o FT. A IN.| g SCHBG! M FLUoRD POLYMER| Annutar Srak 3z2.0 1
LENGTH OF StUMP DIAMETER OF SUMA MATERIAL M“BB
SUMP PVC O steer 28- 50 Suand
DEFAILS {3 FLUORC POLYMER Dapth ta Baze of
OTHER Bantoniie Seak 2356.9
WAS THE WELL BACK MATEAIAL USED LENGTH GF BACK FILLED Denth 16 Tas ot
FILLED7 ap ap 9
aAcK BORE HOLE -
Primary Fiter Packe| 3,55
Pl 10ves @ no .
Cleplh 10 Top of the| ¢
STATIC WATER LEVEL FEET FROM MERTIPLE CASED WELLS Sciaen: 40.(3
MEASURING POINT: < jpuiT ADOITIONAL AS BUILY DIAGRAM SHOWING WELL
DATE OF STATIC WATEA LEVEL CONSTRUCTION DETAILS INCLUBING TYFE AND SIZE CF ALL
CASING, HOLE DIAMETERS, AND GROUT USED.
MEASURING POINT FOR STATIC WATER LEVEL 18] DRILLING EQUIPMENT Dapth [0 Boliom &f
TOP OF RISER PIFE Ol amaotany & aucerTvre A4 H.3A, |t serven Se.0
J othen Talsl Depth: 500
ELEVATICH OF MEASURING POINT D REVERSE D QTHER DATE WELL DRILLING WAS COMPLETED -
s . ROTARY 10-02-95

I HEREBY GEATIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT
OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.

ATURE PAIKARY YUNTACTDVHMIT L] DATE SIGMATURE DRILLE] IPERMH DATE
wunwuﬁ i\-15-95 D’hmv\-@]} ahas M. H-18-95
MO 7801415 (7-95) DISTRIBUTION: WHITE/DIVISION  CANARY/MONITORING WELL CONTRAGTOR Piik fOWNER FyT—

MAIL WHITE COPY TD: DEPARTMENT OF NATURAL RESQURCES, P.Q. 80X 250, ROLLA, MO 65462

ENCLOSE 335 PER MONITCRING WELL FOR THE CERTIFICATION FEE WITHIN 63 DAYS AFTER WELL COMPLETION




LADLAW WASTE SYSYEME NG, B O R E H O L LOG
SITE NAME AHD LOCATION DRILLIHG METHOD: BORWNG NO.
4@5 inch LD/BES inch 0. Hollaw Stem Auger PZ--304—-AS
BHEET
SABPLING METHOD: i o €
SPLIT SPOON 24 /1 .B.
LAIDLAW/GUE RI-FS/Ma s r 24 mmch B/15 meh LD (SP2 DRILLING
WEST LAKE LANDFILL SHELBY TUBE: 30 inch O0/2 183716 mch LB SHY}  sramr FRIISH
OPERABLE UNIT 2 WATER LDVEL TRE THE
THE 1a1e =00]
DATE DAYE DATE
NORTHING: 106H146.47
DATUM EASTING: 5443457 ELEVATION 45i1.4 CASING DEPTH 9/87/95) 9/27/95
DRIELL RIG  CME 730 SURFACE CONDITIONS
ANGLE  S0° BEARING NA
SAMPLE, HAMMER
Bg |2 : £
w SAMPLE RUMBER
13 g AND REMARKS
§ DESCRIPTION OF MATERWL
g
o 4 L8 0.0~-327 Ftl Loose, moderate yellowsh -
- 4 Ty brown (IBYR S/4), SILT, NR, dry, OL), -
- 4 foon CFILL) 5P p
feme § 7 p—
- B 0.6 %, gomp @ —
- ! (A.7-6.B f1.) Compact, clive gray =
2 |q - (3Y 4713, SILT. NR, damp, (ML), CLOESS? =
E ? tsst:: 2 60 ft, trace argonc noteril - o
— 3 |8 ®|
4 i)
3 57 bt
4 2 -~
5 BIL -~
sP -
5 |& (:) ]
& 2 | =
24 i}
r e P -~ 4.0 ppm PI3
7 1|5 (6,8~10.4 Ft) Loose, olive gray ]
(SY 4/1), fine SANDY SILY, NR, domp, @ o
L), (LOESS) -
8 2 | -
1 28 .
) 50 =
sP -
I ®!
8 B4 Fi, moist -
10 1 iy -3
£ (10.4-13.0 F%) Loose, olive gray o
1 g (5Y 471, SILT, NR, damp, (ML), (LOESS) 5P -
12 |, L& h—
2 XD -
13 VI i 438.4) 130 SP| o 0 pps P13
0 {130~142 Fil} Loose, clive gray @ o
: C5Y 4713, SILTY Fire SAND, NR, moist, -
= HNMN (EM CALLUVILMY -
14 |- g (43723 142 —
2 L7 -l
A T2 I [CEEE-F ) !-‘:;53 Cm/npa.c:?a tﬂs degsg, ToRT sp -
TECS! I glive groy {3Y 671, Fine SAND, NR, donmp, —
;% €S9, {QALLUVIUH) -

LAYNE-WESTERN

DRILLING CONTR

B, HARRINGTON

LOGGED BY

943-2H40

PZ304A5

Jo8 NO.

CHK'D BY _B. TILTON

10/9/95

DATE

.
-

FILENAME




L000000

LAIDLAW WASTE BYRTEMS INC.

SOIL BOREHOLE LOG

STTE HAME AND LOTATION DRELIG WETHOD: BORRIG NO,
425 incn LD/BES ineh LB Hollow Stem Auger PZ-304~AS
SHEEY
SANPUING METHO: 2 o 2
T SPODN 20 1 LD/LS ok )]
CAIDLAV/OUE RI-FS/MO SPLIT SPODN nch GIL/LS inch LD, (SP DRELING
WEST LAKE LANDFILL SHELBY TUBE: 30 inch G.D./2 13/16 mch LU (SH3 ] STAT | Pwisy
DPERABLE UNIT 2 VOTER LEVEL T T
™E 1hig 1840
DATE OATE DATE
NDRTHING 1068146.47
DATM EASTING 51443457 ELEVATON 4514 CASiiG DEPTH | 3787795 872735
DRILL Al CME 750 SURFACE. CONDITIONS
ANGLE  90° BEARING NA
SAMPLE HAMMER
HEHAE s : -
- SAPLE
F {7 D REMARKS
a 5 DESCRIPTION OF MATERWL
ES |2z
e M G42-2731 Ft) Compact to dense, ight iy by
[~ ‘e alive gray ¢SY &/13 fine SANE, NR, domp, -
— RN (SP), (ALLUVILM b
wak LS PO P EE50 =
S e
- 17 fowob s sp pr
17 131 &
8 17.7 Ft, most o 0.0 ppe FID
il LI PO O 0355 8 180 £t, wet ] | Sight organc
-~ L S8 =N
- IV e SO P =
=19 $E —
et PO [P 5255 3
S it E
o wp e =
21 [« | i &S =
- ] 04 P1D
frverr: 22 | _0_,'): e — ppn
- 5 122 -
= 3 fa iy PR 3P ht
24 [y e =
- 5 FEE sl
- i4  Jeaof i se|
— 25 |15 M @ -
- - =
:""28 5 e bt — 00 pgn PiB
= 11 X S -1
- LI e $944 e -
27 ha —_
- ve (87.1-28.0 £t Compact, olive gray -
- a (SY 4/1), F-n SANI, NR, wet, (SP), ot
»~ v : CALLUVIUMY 42343 P80 ]
~ 28 End of SEA Borehole Log ot 280 Ft -
29 -

LAYNE-WESTERN

DRILLING CONTR

B. HARRINGTEN

LOGGED BY

943-2B48

PZ304A3

JOB NO.

CHK'D BY &8 TiLTon

10/9,95

DATE

.
»

FILENAME:




Well No. pz-304-A8

Boring No. X-Ref: pz-304-A3

PIEZOMETER CONSTRUCTION SUMMARY

Survey Courds: Northing: 1068146 fl. Elevation Ground Level 451.4 ft, NGVD
Easting: 514435 ft. Top of PVC Casing 453.71 4, NGVD
Drifling Summary: Construction Time log:
Start Finish
Tatal Depth 28.0 1t Task Date Time Date | Time
Borehcle Diameter 8 147 {0.0-28.07) Drilling
Casing Stickup Height 2.31 . CME 750 9l27ia5 10116 farias 110
Driller Layne-Westem
St Louils, MO
‘ Geophys.Logging:
4 Rig CME 750 Casing:
Bit(s) 4 1/47 iD Holiow Stem Auger Bit 271D PVC $127196 13:40 gi27Ies 1345
Drltting Fluid None
Filtar Placement: alzios 13:48 GIATIs 14:30
Protective Casing 8x8" Square Stesl, by 5' long Cementing:
Developmant
. . Bentonite Grout
Weli Design & Specifications Bentonite Seal GETRE. | Tmae . | 9ErigE | T4mE
5o Basis, Geologic Log X Gaophysical Log
Casing string(sy G = Casing § = Screen Well Development
Depth String(s) Elevation
+231 - 1710 1 458,71 - 434.30
~ 17.10 - 28,80 31 43430 - 424,50
28680 - 27.20 c2 424.50 -~ 42420
- - Stabilization Test Data:
Time pH Spec. Cond. Temp (°C)
Casing: C1 2" dia. Schedule 80 PVC,
2o flush threaded with O-rings
Cz2 2" dia. threaded PVC end cap
{4" long or 0,33
Screen: 81 2* dia. Schedule 80 PVC, 0,.010" machine
cut slot, Hush threaded with O-rings
a0 Sand Pack: 16-35 mesh Silica Sand 12.8-28.0° Recovery Data:
Filter Pack: 100 mesh Silica Sand 11.5-12.8 100
[-1s]
BC
Grout Seal: = zg
N é 50
F7G N " 8 an
Bentonite Seal: Exira high yield Wyo-Ben (100%) | ™ 30
Slurry 3.0-11.5' o
Concrete:  0.0-3.0° e 20 ey rey aa 100
TIME {(Minutes)
- Comments:
....%c, ‘
Not to Scale Supervised by 8. Harringlon Site LAIDLAW/OUR Ri-FSMD
Job Mumbser 8432848 File Name PZ3G4AS




¢ |CE USE ONLY DATE RECEIVED
REF. NO.
MISSOURI DEPARTMENT OF 1 4 S 1 O 2
NATURAL RESOURCES GA. e : CHECK NO.
DIVISION OF GEOLOGY AND STATE WELL NUMTER TRANSMITTAL NO.
LAND SURVEY CHECKER BY QUTE
31
MONITORING WELL
CERTIFICATION RECORD APPAOVED BY ENTERED
Phi Ph2 Eh3
INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR
SITE/FACILITY NAME WELL NUMBER
LapLlaw BeiDeston Daniagy  LAMDFILL. PZ- 30445
SITE ADDRESS CITY BTATE ZIP CODE
st (HARLES Becr Ro 15 @1 D& aTwR MM V-V
OWNER NAME TELEPHONE
LAainLaw Wasre Syatasds, fue. Bid- 24 l-371I0
OWNER AQDRESS CITY STATE ZIP CODE
230 N, Brosbway <1 Lows Mo PSTEY)
VARIANGE [ yEg | DATE 55URR LOCATION OF WELL COUNTY =T, b
ISSUED @ NO  [VaniAncE numBeR: Vv 228.}*,’;,? EATaN IN SUAFACE ELEVATION __<b551- <}
DESCRIBE LOCATION OF THE WELL 50 WE WOULD BE ABLE TO VISIT IT ! :“;‘"]:'
AT WesT FENCE LINE, T4u' NogTH OF ] SWALLEsT % LARGEST %
SUUTHIMEST FENCE coRMNER. NERNRNRA % % % )
1 1 1 L
: SEC, whe 4T wane, 5 . EORW
LaT, D2 e _oddm s 31 v yong Fes o | Bhs  SH
MONITORING WELL INSTALLATION RERMIT N
CONTRACTOR'S NAME yhe WesteErn Ca. ne, NUMBER | O3St v
GRILLING CONTRACTOR'S PERMIT
NAME Layue Wesmpw o, Inc, NUMBER | «=213S8 WPM
WELL CONSTRUCTION INFORMATION _
rvee | ] MONITORING WELL rvee of | D) HAZARDOUS MATERIAL MONITGRING FO#: (CHECK ALL THAT APPLY)
oF FIEZOMETER POTER- |l LANDFILL (] OTHER M voc. Owmeras [ PETROLEUM PRODUGT
WELL TIAL SITE] )
{] oTHER [ Lus.T. [J ovHER ONLY
PRO- B IAMETER OF | WEIGHT R | DIAMETER AND] JOINTS MATERIAL LOCKING CAP?
TECTIVE LENGTH gAS!NG SDAx DEPTH OF D THREADED D THERMO PLASTIC .
CASING . |oakio, O mechamcar O wernen {1 steee [ rruoro pacvza |B ves O wo
‘?FEEQL'“S‘, 5 | 845 w| o182 S rr | oTHeR TYRE
CAP YENTED MATERIAL ?SFTTHFHDMTHESERFACE E ABOVE DESCRIBE HOW THE FLUSH MOUNT WAS
HE BOTTOM QF THE CONSTRUCYED
@ ves LIno | ZUOnS| o) CEMENT . . | csiNGGROUTSEA. -+ | aufACE ~  GROUND -+ |
WEER HOLE? peTalLs| B CONCRETE cqr?lor-':‘.E- O FLUSH
® ves Ono 0O arHer 3.0 . MOUNT
CEMTRALIZER USED NO MATERIAL
ON RISER Clves  cogarenar (3 svamLess STeeL [ oThHeR
LENGTH GEAMETER OF WEIGHT OR DIAMETER OF JOINTS HMATEA
RISER RISER PIPE SDA ¥ DRILL HOLE & THAEADED AL ] THERMO PLASTIC
RIPE O mecHamica. O wewoes | steet [T FLuoro poLYMEn
DETAILS 20,3 FT. 2 N sed 8o B wil] otHeR [] oTHeER
[T cement sLURRY [J cEMENT/BENTONITE SLURRY MATERIAL LENGTH OF BENTONITE SEAL
ANNULAR HENTONITE SLURRY BAGS OF senTone| BENTONITE SEAL T"""-ED'“
SEAL (] NOM SLURRY BENTONITE CEMENT USED SEAL sturRY [l cHIPS - UNSATURATED
) % BENTONITE USED 0 0 =
TYPE: WATER USED/BAG ___ GAL GRANULAR L1 PELLETS| &, [J SATURATED ZONE
RIMAR ;PE GRAIN 52ZE LENGTH OF FILTER METHOD OF lrgormatllnnb.ln this FEET
PRIMARY  (BTF canp PACK INSTALLATION eofumn lo FORMATION
FLTER | supglied in the Fent| _ FROM DESCRIPTION
MANUFAGTURED froem Surf SURFACE
PACX |1 naTuRaL lo- 35 IS.2 L HS.A. Poup jmesrer
TYPE GRAIN SIZE LENGTH OF FILTER METHODR OF F=Tr - | ..t.
SECONDARY | K] 5anD PACK INSTALLATICHN Besih to bottam af -t !
LJ MANUEAGTURED Proteciive Cash
PACK NONE c 1o 13 .| HS.A, Poup, |san o a0
LENGTH OF SCREEN DIAMETER SLOT SIZE| WEIGHT OR | MATEAIAL
e SOR# El sLasTic .
EEN ! STEEL trepth I Basa of
o 2 ™| fo  |SAHBL [ ugno pgyygs | A e | (LS
LENGTH GF SUMP HAMETER OF SUMP MATERIAL
SURP L] pvc [J sTEeL
DETAILS [ FLuoRo POLYMER Bapih o Bass of -
] oTHER Benlonils Jesk Hs
WAS THE WELL BACK MATERIAL USED LENGTH OF BACK FILLED Gepth ta Tog of
sacx | FILLED? . BORE HOLE wpthla Topof
FILL D YES NO Primary Fittar Pack;| ‘245
Dapth fo Top ol the t13-248 5“"‘"‘
STATICWATEALEVEL  FEET FAOM MULTIPLE CASED WELLS Scraent 18.0
MEASUAING POINT) sUsMiT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL
DATE OF STATIC WATER LEVEL CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL
CASING, HOLE DIAMETERS, AKD GROUT LUSED.
MEASURING POINT FORA STATIC WATER LEVEL IS| DRILLING EQUIPMENT Dapth o Boitam o}
F1 ror oF Risen PIPE [j AR RAOTARY B AUGER TYPE ‘4'/4 ’-I":“A- the Sereen: '28'0
[J otxen Tolal Depth: 28.0
ELEVATION OF MEASURING POINT [ reverse {1 oTHER DATE WELL DAILLING WAS COMPLETED
! ACTARY 94-21-95
I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCHIBED WAS CONSTHUGTED IN ACCORDANCE WITH THE DEFARTMENT
OF NATURAL RESQURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.
SIGMATURE PﬂSMAIFW CONTZAC?ORIFE“MIT ¥ DATE ?ATURE Dﬁ‘wﬂﬂ’EﬂMI * DAYE
N - \ —
Lo AN bt M 1 15- 95 | Fwman S bne W H-is-95
MO 780-1415 (7.95) * ] DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR FJNR/GWHER

TS

MAIL WHITE COPY TO: DEPAATMENT OF NATURAL RESOURCES, P.0. BOX 250, ACLYA, MO 85402

@ TELYCUD FRAR

ENCLOSE $35 PER MONITORING WELL FOR THE CEATIFICATION FEE WITHIN 60 DAYS AFTER WELL COMFLETION
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Drilling Log

PR

S
Project Namy Boring No,
WESTLAKE ' 5-82
fostte 84-075-4-002 Y
Ground Eisvation Location Total Footags ,
- 44977 | NW _Cenbml Sechme of Siter By T-2 26,5
Trilllag Type Hole Skze Overtisrdn Footsge | Badrock Foolage | No. of Sumples | No. Cfre Boxea | Depth To Water | Date Measured
SEE SEE o ) $CE '
 REMAGKS (REMwAKs | 26 = REMAR K|  —
Driling Co. wABLSH DRILLING CO0. Drifier {s} bowi THoRNToN
DriingRlg. ACKER Mp-58, TRuck Sg';,ﬁ?;mm SThnbDAGD
Date g -aq- g4 ITO 8-27-8Y FlekiObserver(s) (G LEN ERMATMAE NN
Semnple
] b Blow o
Uspth Beucription Claun. Count Rwcov, Box No. Remarka
- T £ Sotepn AbGLE
— - o 20"
I J BRown SANDY cLAY, some - e 0.
T CRAVEL  MEDiln w..a\»-s-rmlw =
T 5TvER v VERY STIFF, DAMP Z
2 = 1o mosT (Fre) -
- .
3 3 3
4 - -
5 = 5
7 5/4fe | 1€7
G = 1g* 551
- Cor 5
7 = ' :
8 = -
,9 E BRYWA Frul SANDY SILT, gy E
— To NeN- PLASTIC ST)EF, mo:s'r -
ol sATURLTES! = iﬂ;’?—?ﬂfb
Jey I 7o, 21— %&deu nYERE D
. 1 ’I‘l‘ )
= 2/3/3 %" - 2. 0
H 3 ! P2 WVSATKRaTED
- - 135 o ive,
-] {f. 5
12 —
S hicur BAPWN e 1O REDIRR -
90230 Borns &
TAGHCERS - AN  EOMSULNTS

Form mc&"ujg




TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

‘ Boring No, S =82,
Braject Name WESTLRARKE Page 2 of 2.
Projsct Na. B4~ 0745 ~% 002 | Date B —27-2%
- ko8 | piow | Haver s
- oW COV.
Dopth .~ Deseription Class |Count | & Loss| Mo Remarks
~ LigHr BROWN FINETE MEpiyly =
O save, DAEMP .
3 BROWN SILTY LAY MED/Um S | el 3
4 PLASTICITY, Ukalk ‘sTiee, 5 Bl e
6 = MmoysT ~ls5-3
= 46-5::
e B e el - SATURATED
— BROWN «GAAY S I FINE Yo - MATER 1AL Bepay
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GAS MONITORING WELL CONSTRUCTION SPECIFICATIONS

1.0  DRILLING

11 Nominal Boring Diameter

In all cases where the diameter of the well pipe will be 1.0 inches, the minimum nominal borehole
diameter of borings advanced through soil materials will be 5.0 inches in order to help ensure that

the minimum width of the annulus around the well pipe will be 2 inches.

1.2 Drilling Methods

Borings should be advanced with drilling technology appropriate for the subsurface conditions at
the site. Drilling methods shall facilitate extraction of drill cores for physical examination and

classification of soils relative to gas transmission potential.

1.3 Cuttings

Drilling will be performed in a manner that minimizes the spreading of soil cuttings. Disposition
of cuttings upon project completion will be the responsibility of Owner/Operator or the
Owner/Operator’s designated representative. Cuttings will be disposed of in accordance with

applicable site and or local regulatory requirements.
2.0  SOIL SAMPLING
2.1 Drill Cores
During borehole drilling, the driller will attempt to retrieve continuous drill cores for physical
observation. If any drilling interval is interrupted and a continuous core not retrieved, such

intervals shall be noted in drilling logs including interpretation of probable stratigraphy based on

core samples above and below the interrupted interval.

Civil & Environmental Consultants, Inc. -1- Recommended Gas Well Construction
Procedures Standard Operating Guidance



GAS MONITORING WELL CONSTRUCTION SPECIFICATIONS

2.2 Sample Disposition

Disposition of sample material upon completion of the project will be the responsibility of the

Owner/Operator or the Owner/Operator’s designated representative.

3.0 GASWELL CONSTRUCTION

3.1  Gas Well Pipe and Screen

Each monitoring well will be constructed of pre-cleaned Schedule 40 PVC pipe having an inner
diameter of 1.0 inches (minimum). The use of threaded joints is recommended for all installation.
The base of each well will terminate with a screen 10 feet in length unless otherwise required by

project specifications. Screens will be factory-slotted. Slots will be 0.01 inch in width (maximum).

All personnel handling well materials will wear clean nitrile gloves and shall utilize appropriate
decontamination procedures between drilling locations. All drilling equipment and materials shall

be maintained in a clean manner.

Use of PVC pipe cutters is recommended whenever necessary to shorten sections of the PVC well

pipe. Use of hacksaws or similar cutting implements is not recommended.

3.3 Sand Pack

Filter sand will be a clean sand of proper size in relation to the screen slots to prevent its passage

into the well, with no fraction coarser than 0.25-inch nominal diameter.

Filter sand will be placed in the annulus around the well riser and to a point approximately 2 feet
above the top of the screen. A tremie pipe shall be used whenever feasible for sand placement in

excess of 10 feet.

Civil & Environmental Consultants, Inc. -2- Recommended Gas Well Construction
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GAS MONITORING WELL CONSTRUCTION SPECIFICATIONS

3.4 Bentonite Seal

The annulus around the well pipe will be sealed with a layer of bentonite pellets, to be placed
directly above the sand filter pack. The minimum thickness of the bentonite layer will be
approximately 2 feet. The bentonite pellets should ideally be allowed 24 hours for hydration prior
to continuing with well construction. A tremie pipe will be used where feasible for seal depths in

excess of 10 feet.

3.5 Grout

Following hydration of the bentonite seal, each boring will be sealed with a Portland Type |
bentonite/cement slurry, using the tremie pipe method or a bentonite slurry grout if required by the

project.

Bentonite content in the cement slurry will be 2 to 5 percent by weight to help reduce shrinkage.

3.6 Surface Completion

All wells shall be completed as stick-up installation including use of a locking protective casing
and concrete apron. The PVC riser will be provided with a slip type end cap. The end cap shall
be fitted with a threaded stainless steel ¥ inch quick connect type fitting. The PVC riser (well

pipe) will extend to an approximate height of 1.75 feet above the top of the concrete pad.

An outer locking protective casing shall be mounted within the concrete apron leaving
approximately 2 inches of clearance to the top if the PVC riser. The driller will provide a lock for

each protective casing. All locks will be keyed identically and all keys relinquished to the owner.

The apron will be constructed in such a manner that surface water will not return to it. The concrete
apron will have the following minimum dimensions: 3 feet x 3 feet x 3.5 inches, and will be
centered with respects to the riser and protective casing. A form will be used in constructing the

apron. The upper surface of the apron will be graded to provide drainage away from the PVC riser.

Civil & Environmental Consultants, Inc. -3- Recommended Gas Well Construction
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GAS MONITORING WELL CONSTRUCTION SPECIFICATIONS

A spike will be set into the pad for surveying purposes.

The outer protective casing will be constructed of steel pipe having a diameter, or diagonal, of not
less than 8 inches. A drain hole having a diameter of 0.5-inch will be drilled through the outer
protective casing near the top of the concrete apron. Shavings generated by drilling the steel casing

will be prevented from falling into the well. The casing will be marked for surveying purposes.

40 SURVEYING

A licensed surveyor will survey each gas well elevation. Survey point(s) will include:

e concrete pad (marked with a spike) within + 0.01 foot;

e outer protective steel casing, when open (engraved mark);
e inner PVC well pipe (engraved mark) within + 0.01 foot;
e ground surface (not marked);

o well location to within + 0.5 foot in horizontal plane; and,
e ground surface elevation to within + 0.1 foot.

50 WELL DEVELOPMENT AND INSPECTION
Not required unless dictated by specific site conditions.
6.0 ANCILLARY REQUIREMENTS
6.1 Extraneous Material
The driller will take all reasonable care to ensure that each boring is free from all materials other
than those required for well construction. Materials required for well construction is here defined
to include polyvinyl chloride (PVC), sand, bentonite, Portland cement and natural soil materials.

All other materials accidentally or purposely placed in the hole will be removed by driller prior to

well completion.
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GAS MONITORING WELL CONSTRUCTION SPECIFICATIONS

6.2 Decontamination

All drilling equipment (drill steel, bits, casing materials) and any additional equipment, that
contacts subsurface formations may be decontaminated prior to on site use, between consecutive
on site uses, and/or between consecutive well installations, as directed by Owner/Operator or

Owner/Operator’s designated representative.

Appropriate decontamination procedure will consist of steam cleaning with potable water and
biodegradable detergent (e.g., Alconox) approved by Owner/Operator or Owner/Operator’s
designated representative. Steam cleaning will be conducted in a manner that minimizes over-

spray and runoff.

6.3  Disposition of Waste Water

If drilling fluids are used or monitoring wells constructed in an area of suspected contamination,
well development wastewater will be placed in 55-gallon drums at the well site and subsequently
disposed by the Owner/Operator.

6.4 Site Safety Plan

The driller is responsible for maintaining the personal safety of his employees while on site. The
driller shall provide a copy of the project safety plan for review by the Owner/Operator no less
than 7 days prior to commencement of field work.

6.5 Cleanup

The driller will be responsible for removing all refuse from each well site. Such refuse typically

includes, but is not limited to, PVC pipe wrappers, sand bags, bentonite bags, cement bags,

beverage containers, food wrappers and other forms of litter. Smoking on site will not be permitted.
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GAS MONITORING WELL CONSTRUCTION SPECIFICATIONS

The driller will be responsible for providing the following information to the Owner/Operator’s

designated representative after well installation has been performed:

e date and time of construction;

e drilling method and fluid used (if applicable);
e boring diameter;

e well pipe (inner casing) specifications;

e well depth (+/-0.01 ft.);

e drilling/lithologic logs;

e specifications for other casing materials (if applicable);
e screen specifications;

e well pipe/screen joint type;

o filter pack specifications (material, size);

e filter pack volume and calculations;

e filter pack placement methods;

e Dbentonite seal specifications;

e bentonite seal volume;

¢ Dbentonite seal placement method;

e grout specifications;

e grout volume;

e grout placement method,

e surface completion specifications; and,

e well development procedure.

7.0  WELL CONSTRUCTION AND SOIL BORING LOGS

Certified copies of well construction and soil boring logs will be forwarded to the MDNR by the
driller in accordance will applicable requirements following completion of well construction

activities.
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